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REPORT
OF THE

SECRETARY OF AGRICULTURE.

Mr. President:

The Secretary of Agriculture lias the honor to submit his fourth

annual report, covering the doings of the Department for the fiscal

year ending June 30, 1896, together with some recommendations for

the improvement of its work and the extension of its usefulness.

APPROPRIATIONS AND EXPENDITURES—SAVINGS.

From March 7, 1893, to October 1, 1896, the United States Depart-

ment of Agriculture disbursed seven million three hundred and five

thousand six hundred and thirty-seven dollars and ninety cents

($7,305,637.90). Of this sum eight hundred and sixty thousand and
nineteen dollars and ninety-eight cents ($860,019.98) were paid from
the appropriations for the fiscal year which ended June 30, 1893, and
which aggregated two million five hundred and forty thousand and
sixty dollars and seventy-two cents ($2,540,060.72).

From this last sum was saved and covered back into the Treasury

one hundred and eighty-four thousand six hundred and thirty dollars

and forty-seven cents ($184,630.47).

Of the 1894 appropriation—for the fiscal year ending June 30, 1894—
which amounted to two million six hundred and three thousand five

hundred dollars ($2,603,500), there were covered back into the Treas-

ury six hundred and twenty-six thousand and thirty dollars and
seventy-two cents ($626,030.72).

From the money appropriated for the fiscal year 1895, amounting
to two million four hundred and ninety-nine thousand and twenty-

three dollars ($2,499,023), four hundred and eighty-six thousand dol-

lars ($486,000*) are unexpended. Thus, from the appropriations for

three years there have been returned to the United States Treasury
one million two hundred and ninety-six thousand six hundred and
sixty-one dollars and nineteen cents ($1,296,661.19), and there will be

*In round numbers; accounts not yet closed.
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a remainder of four hundred and ninety thousand dollars ($490,000*)

from the appropriation of two million five hundred and eighty-three

thousand seven hundred and fifty dollars (82,583,750) for the fiscal

year ending June 30, 1896. There will also "be covered into the

Treasury about two hundred and eighty thousand dollars (8280,000*)

from the appropriation for the current fiscal year 1897, amounting to

two million four hundred and forty-eight thousand five hundred and
thirty-two dollars (82,448,532). Thus there will have been covered

back into the Treasury since March 7, 1893, two million sixty-six

thousand six hundred and sixty-one dollars and nineteen cents

($2,066,661.19) out of a total amount of eleven million one hundred
and seventy-nine thousand four hundred and fifty-five dollars and
forty-five cents (811,179,455.45) on hand and appropriated.

That these great economies have been effected without in any way
marring the efficiency of the Department work or unduly limiting its

scope is due in a very large degree to the application of civil-service

rules both in letter and spirit. The wide extension of the civil-serv-

ice classification under the law has been proved by experience to be

not only a great help, but absolutely indispensable to the maintenance

of an economical and efficient administration of the public service.

CIVIL SERVICE IN THE DEPARTMENT.

Since March 7, 1893, the classified service has been extended until

it includes every important permanent position in the United States

Department of Agriculture. Reports from the chiefs of bureaus and

divisions since this classification are unanimous in praising the

enhanced value of the service rendered by their assistants and

employees. In efficiency and economy the classification has very

visibly improved the work.

This Department has for its object the discovery, investigation,

development, and utilization of the agricultural resources of the

United States. Primarily it is a scientific or technical Department.

Its most important agencies are its scientific bureaus, divisions, and

surveys. There are two large bureaus and twenty-two divisions,

offices, or surveys. Of these seven are administrative, eight tech-

nical, and seven are purely scientific.

The Weather Bureau includes three business offices, six technical

divisions, five scientific experts engaged in meteorological research,

besides 154 observer stations and 52 signal stations along the coast

and on the Great Lakes.

The Bureau of Animal Industry includes two business offices, 152

technical stations engaged in meat inspection and quarantine work,

and three laboratories for investigating the diseases of animals and

the causes thereof.

*In round numbers; accounts not yet closed.
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It is thus obvious that there are a great number of positions in the

Department in which ordinary clerical persons can not be employed.

There is hardly any work in the Department which can be efficiently

carried on under the old spoils system of a quadrennial change in

office. The functions of this Department have little or no relation to

political policies or expedients. Its useful work should go ahead year

after year systematically, and be modified only by the development of

our agriculture and commerce.

Holding these views, the Secretary has endeavored by every legiti-

mate means to firmly establish the civil service of the Department

upon a basis of solid usefulness.

STATUS OF THE CLASSIFIED SERVICE.

March 4, 1893, there were two thousand four hundred and ninety-

seven (2,497) men and women upon the pay rolls of this Department.

But on November 1, 1896, there were only two thousand two hundred

and seventeen (2,217) on the rolls; that is—notwithstanding an in-

creased amount of work—there had been a reduction in the force of

two hundred and eighty (280).

In the classified service March 4, 1893, there were 698. Of that

number there were excepted from competitive examination 80, subject

to noncompetitive examination 12, total 92; leaving subject to com-

petitive examination 606.

On November 1, 1896, there were in the classified service 1,658,

excepted from competitive examination 1, leaving subject to competi-

tive examination 1,657. Thus an increase of 1,051 persons subject to

competitive examination has been made between March 4, 1893, and
November 1, 1896.

One of the first acts of the present Secretary made the position of

appointment clerk of the Department subject to competitive examina-

tion, bringing it within civil-service rules, and continued thereunder

the present incumbent, who had been appointed by the last Adminis-

tration.

Other places were brought in as rapidly as possible. Now the clas-

sified service includes all officers, clerks, and employees of the Depart-

ment, including the Chief of the Bureau of Animal Industry, chiefs

of divisions, superintendents, chiefs of offices, State statistical agents,

experts; all superintendents of quarantine stations, inspectors, assist-

ant inspectors, veterinary inspectors, microscopists, assistant micros-

copists, meat taggers, stock examiners, and live-stock agents in the

Bureau of Animal Industry; all professors, forecast officials, local

forecasters, observers, and all other officers and clerks in the Weather
Bureau; all compositors, pressmen, folders, engineers, assistant

engineers, firemen, messengers, assistant messengers, and watchmen;
but no messenger, watchman, or other subordinate can be promoted
to the grade of clerk except after passing an examination.
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The only persons not in the classified service in the Department of

Agriculture are the Secretary, Assistant Secretary, and Chief of the

Weather Bureau. Those officers are appointed by the President of

the United States. The private secretary to the Secretary of Agricul-

ture is the only person excepted from examination by the civil-service

rules. The remaining 556 persons on the rolls of the Department
November 1, 1896, were laborers, workmen, charwomen, and others

in a subordinate grade. A great proportion of these 556 are rainfall

and river observers in the Weather Bureau, at salaries ranging from
$3 to $25 per month, and their employment is intermittent. Every
person ranking as a skilled laborer and skilled workman isnow included

in the classified service in this Department.

NEW APPOINTMENTS.

There have been three scientific divisions established during the

last four years. In that time seven vacancies have occurred by death

and resignations among the chiefs of scientific divisions. How were
these important positions filled? Notwithstanding the fact that none
of these positions was at that time included in the classified service,

those in the new divisions were filled by the appointment of skilled

scientists who had served the Department under previous administra-

tions. Five other vacancies were filled by promoting men in the same
divisions. Onty two were appointed from the outside.

The President of the United States has made two appointments in

the Department of Agriculture since 1893. The first was that of

Assistant Secretary. The gentleman chosen for that position, Dr.

Charles W. Dabney, jr. , is a graduate in agricultural chemistry, and
had been ten years director of agricultural experiment stations in this

country and eight years president of the University of the State of

Tennessee. He never sought the position. The position, however,

sought him with great vigor, and at last he was persuaded to accept

the same, and the manner in which he has efficiently discharged all

the duties thereunto appertaining has given great satisfaction to the

country.

The present Chief of the Weather Bureau was appointed after an
examination for promotion to a professorship in the Weather Bureau,

and after that was called to his present position. He had served

twentyyears as a Weather Bureau observer, and was promoted to the

professorship after a very severe competitive examination, followed

by a practical test of skill in forecasting the weather, held under the

supervision of a board made up of Professors Mendenhall and Har-

rington, Maj. H. H. C. Dunwoody, of the United States Army, and
the Assistant Secretary of Agriculture.

After a service of about eighteen months the improvement in the

forecasts of the Weather Bureau as to accuracy and utility demon-

strates that the present chief is a very useful and efficient officer.
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A thorough canvass of the Department shows that about 1,000 per-

sons out of the total of 2,217 employed are engaged upon purely tech-

nical or scientific work. An analysis of the last appropriation act

shows that out of the $2,448,532 appropriated for the Department of

Agriculture, over $1,700,000, or about 70 per cent, was appropriated

for scientific or technical as distinguished from the administrative or

general work.

DIRECTOR OF SCIENTIFIC WORK.

There is one more step to be taken to complete the already nearly

perfect system of civil service in this Department. Every chief of a

bureau or division, except the Chief of the Weather Bureau, is now in

the classified service. The Secretary and Assistant Secretary are

appointed by the President. They therefore change with every in-

coming Administration. There is, consequently, every four years a

period of time when the Department is left without a single adminis-

trative officer to hold this vast and useful system together. But
there should be such an officer. Therefore, in this connection atten-

tion is called to the communication sent to the Senate and House
Committees on Agriculture, dated February 15, 1896, in which it is

urged upon the legislative branch of the Government as a simple

business proposition, needing no argument to support it, that this

vastly important and comprehensive work, promoting, as it does, the

development of almost every resource of "our land and every industry

of our people, our production at home and our markets abroad, and
concerning even the food and health of a large part of our population,

for which $1,750,000 is annually expended, and in which nearly a

thousand scientific and technical experts are engaged, should have
a permanent, broadly educated, and experienced scientific superin-

tendent.

No permanent and adequate direction and supervision is provided

in the present organization of the Department. It is not to be sup-

posed that the Secretary of Agriculture, a member of the President's

Cabinet, even if a farmer and an experienced executive, will necessarily

be a technically trained scientific man. Even if he should be, he occu-

pies the position only four years, and thus scarcely becomes familiar

with the difficult and complex work of the Department before he leaves

it. The Assistant Secretary of Agriculture is subject to the same con-

ditions. Because he must represent the Secretarj^ in the Administra-

tion, he must go with the Administration. These conditions, which
are necessary and inherent in our system of government, it is not

proposed to change. A Secretary and Assistant Secretary are both

needed. But another permanent officer is needed to direct the work
of the various scientific bureaus of the Department, under the gen-

eral authority of the Secretary, and to give permanence to the policy

of the Department.
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NECESSITY OF SETTLED POLICY FOR SCIENTIFIC WORK.

In order to accomplish the best and most permanent results, this

Department must have a settled policy with regard to all its scientific

work. This Department has less relation to the general executive

business of the Government, and less connection with what is usually

called politics, than any other Department of the Government. In

fact, the scientific work of the great bureaus, divisions, and surveys,

above referred to, should be kept free from politics to be efficient and
impartial to the interests of all. The numerous bureaus and divisions

do not have under the present organization, in fact can not have, the

attention and direction which the interests involved demand. After

a change of Administration the Department is practically headless,

and to a great extent helpless, until the new Secretaries have had
time to master the details of the technical work. Such a director of

scientific divisions is needed therefore, if for nothing else, to carry

on the scientific work of the Department from one Administration to

the next. Is it conceivable that any great manufacturing, railroad,

or mining company, undertaking such difficult scientific work, and
using so much money and so many men, would provide for it no perma-

nent scientific direction or supervision whatever, and then change all

the heads every four years, leaving the work practically at a standstill,

or, which is worse, entirely without direction or supervision, for six

months to a year? The change of Administration affects the work of

this Department even more than it does that of others, because its

work is less of a routine character, is more progressive, changes more
frequently, and thus requires constant direction to keep it usefully

going. The bureaus and divisions of this Department can not do prac-

tically the same thing year after year, as they do in the great business

Departments of the Government, but must, if they serve the people

properly, do a new and different thing almost every month in the year.

They therefore need constant assistance and supervision much more
than do the divisions of other Departments.

NEED OF AN ADDITIONAL EXECUTIVE OFFICER.

Aside from these special considerations with regard to the scientific

work, the Department of Agriculture greatly needs another general

executive officer. It has only two Secretaries authorized to take offi-

cial action. There is no provision in the laws for any officer of the

Department to act in case of the absence of the two Secretaries, as

there is in some of the other Departments. Either the Secretary or

the Assistant Secretary has to be present in the Department every

day and every official hour during the year.

The bureaus and divisions in Washington are, contrary to the pop-

ular idea, much the smaller part of the Department of Agriculture.
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Outside of Washington there are 154 observing stations and 52 signal

stations of the Weather Bureau. There are 152 meat inspection sta-

tions in 40 different cities and towns in the country; 21 different quar-

antine stations for import cattle at points on the coast, the Canadian

and Mexican boundary; 9 different stations for inspecting export

stock, and 19 for inspecting stock for Texas fever, making a total of

nearly 200 stations in the Bureau of Animal Industry, which should

have inspection and supervision occasionally by the highest authority

of the Department. The agricultural experiment stations, located in

different States and Territories, and several experiment stations of

the Department of Agriculture must be inspected by this Department.

In addition to these, the Department has many other agencies for

studying soils, foods, and food dietaries, testing timbers, and collect-

ing material illustrating our natural resources, scattered all over the

country. The Secretaries or Director should be in position to visit and
examine the work of the various agencies for the purpose of informing

themselves as to their uses and needs. In view of the great amount ot

business done, and of the large number of branches of the Departmenf
scattered all over the country, another executive officer is greatly

needed in order to permit a better distribution of work and a more
regular and thorough supervision of the outlying branches of the

Department. The new officer here asked for should therefore be

authorized to act, when called upon by the Secretary, as a Second

Assistant Secretary.

The salary attached to the position should be sufficient to secure the

services of a broadly educated scientific man, who has had the nec-

essary experience in the administration of affairs and the direction of

scientific work, and should be equal to that paid for similar services

in other branches of the Government.

These considerations were duly presented to the Senate Committee
on Agriculture and Forestry, and the subject was held under advise-

ment some time with the result that Senate bill 3131, providing for

carrying those suggestions into practical effect, was introduced, but

it was too late for consideration during the last session of Congress.

The report of the Senate committee recommending the passage of

the bill was accompanied by the testimony of several distinguished

scientific gentlemen who had appeared before the committee. It

was also advocated in a great number of letters and memorials from
institutions of learning and scientific men throughout the country.

In view of the evident unanimity of the scientific world in favor of

the establishment of the office of '

' Director in Charge of Scientific

Bureaus and Investigations" for the Department of Agriculture,

the estimates for the next fiscal year contain a recommendation for

an appropriation for the salary of $6,000 per annum, to be paid to

whomever may be selected for this position.
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INADEQUACY OF SALARIES OF HIGHER OFFICIALS.

It is well to here reiterate the statement made in the report of the
Secretary of Agriculture for 1895, that the salaries paid in this Depart-
ment for ordinary clerical work are out of proportion to those paid
scientific experts who render the highest type of intellectual service.

The chiefs of scientific bureaus and divisions and their skilled assist-

ants do the actual thinking and reasoning for the development and
elevation of agricultural science. These persons are not adequately
compensated. Practical, scientific investigation of agricultural prob-
lems is the primary function of this Department. The best ability

and attainments can only be enlisted by the offer of sufficient salaries.

And, in addition to compensation, laboratories, equipments, libraries,

and clerical assistance must be generously furnished, in order to retain

the highest character of skill and experience.

The scientific organization of this Department has been formulated
during the last six or eight years. The average age of chiefs of scien-

tific bureaus and divisions is 42 years and 3 months. The youngest
chief is 29 years and the oldest 51 years of age. Among these heads
of scientific divisions and bureaus the longest term of service is 13^-

years. The average age of assistant chiefs is 31 years and 4 months,
the youngest being 28 and* the oldest 35 years of age. The assistant

chief longest in the service has been in the Department 5 years and 3

months. The average duration of service of the assistants is only 2

years and 4 months.

The foregoing shows that the Department of Agriculture is very

generally officered by young men. This is suggested, not as a disad-

vantage at the present time, but because it is proved by the experi-

ence of the past few years that these young gentlemen can not be

retained by the Department at the present rate of compensation.

The salary of a chief is now $2,500, and that of an assistant $1,800.

These salaries are not adequate. It has therefore been recommended
in the estimates for the next fiscal year that the salaries of chiefs of

divisions be increased to $3,000 and those of assistant chiefs to $2,000.

This recommendation is submitted in the interests of equity and in

order to put chiefs of the Department upon an equality with scien-

tific experts employed in other branches of the Government service.

In the Coast Survey salaries of the principal scientific assistants

range from $3,000 to $4,000. Geologists and chiefs of scientific

divisions in the Geological Survey receive from $2,700 to $4,000.

In this Department there is also precedent in the salaries paid

professors of meteorology in the Weather Bureau and in the compen-

sation of Director of the Office of Experiment Stations, already

fixed at $3,000 per annum. These salaries may be fairly compared

with those paid scientific professors in the universities, colleges, and

other institutiots of learning in the United States. Inquiry shows
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that the salaries of heads of scientific departments in universities and

colleges in the Eastern States range from $3,000 to $5,000, while in

those institutions in the great populational centers, where the cost of

living is enhanced, far larger sums are paid per annum.

Salaries paid directors of experiment stations in the various States

show that these officials are paid in the Eastern and Middle States an

average salary of $2, 930. The same officers in the South Atlantic States

average $2,800 per annum. In the Central Western States they are

paid $2,550, and in the Rocky Mountain and Pacific States a little

more than $3,100, and living expenses in all of the localities referred

to are probably much lower than in Washington.

VALUABLE SERVICES LOST TO THE DEPARTMENT.

On account of the low salaries paid for scientific and skilled services,

the Department is constantly losing some of its ablest and best work-

ers. The universities, colleges, and experiment stations, paying bet-

ter salaries and offering equal opportunities for useful work and the

acquirement of national reputation, are frequently taking the best

men. Thirty -two leading scientific experts have left the Depart-

ment during the last few years to take positions in other institutions,

at a rate of remuneration averaging fully 50 per cent more than they

received from the Government of the United States. Quite a number
of scientists who received under the Government from $1,000 to $1,200

per annum only have gone to the service of colleges, universities,

and private institutions of learning and corporations, at salaries rang-

ing from $2,000 to $3,000 per annum, with possibilities of still greater

compensation.

It is evident from the foregoing that the Department can not retain

its needed share of learned and experienced experts, unless it pays

salaries equal to those given for similar services in the educational

and commercial corporations of the country.

INSPECTION OF ANIMALS INTENDED FOR FOOD.

The Bureau of Animal Industry must continue to increase the

number of its force in all of the great cattle and swine centers of the

United States, if efficiency is attained and maintained. The ante-

mortem and post-mortem inspection of animals intended for food

involves great labor and skill. The inspectors and assistant inspect-

ors, whose duty it is to look after and report upon these cases, are in the

classified civil service. No man can be examined by the United
States Civil Service Commission for either inspector or assistant

inspector who does not—as a condition precedent to such an exami-

nation—first exhibit his diploma from some reputable veterinary

college.

Of the fifty-one (51) in the performance of this particular character
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of inspection in the year 1895, fourteen (11) only had passed the

examination, while of the seventy-seven (77) now employed, forty-six

(16) have been taken from the eligible list of the Civil Service Com-
mission. This shows the steady growth of a legitimate and purely

nonpartisan service in this important Bureau.

Table showing total number of employees engaged in meat inspection only on the
30th of June of each year and the number of these who were appointed upon
certification by the Civil Service Commission.

Inspectors and
assistant in-
spectors.

Stock examiners
and taggers.

Clerks.

Micros-
copists.

Assist-
ant rni-

crosco-
pists.

Labor-
ers.

Year.

Total.

Civil-
service
appoint-
ments.

Civil-

Tntal service
appoint-
ments.

Total.

Civil-
service
appoint-
ments.

Total.

1892 33

32

40

51

151

163

199

232

287

11

6

6

12

17

9

5

4

143

177

171

195

183

30

31

16

32

11

375

1893 .. 418

1894 439

1895 14

46

527

1896 76 4 579

INCREASED EFFICIENCY DUE TO CIVIL SERVICE.

The effect of placiug the force of the Bureau of Animal Industry

within the classified service has been very marked in increasing its

efficiency and improving its discipline. This is particularly apparent

with the employees stationed at other cities than YYashington. The
decreased expense of the inspectio?a work is largely due to this

improvement in the force. Every person feels now that his standing,

retention in the service, and chance of promotion depend upon the

interest which he shows and the care and fidelity with which his

duties are efficiently performed.

On March 4, 1893, there were seven hundred and eighty-one (781)

persons employed by this Bureau, but on Xovember 1, 1896, there are

only seven hundred and fifty-eight (758), notwithstanding the fact

that the work has more than trebled.

Since March L, 1893, one hundred and fifty-eight (158) persons have

been placed in this Bureau from the eligible lists of the United States

Civil Service Commission.

These facts demonstrate to the consumers of the meat products of

the United States at home and abroad that there is a scientific and

careful inspection made of all meats intended for interstate and for-

eign commerce. The sanitary value of the system is beyond compu-

tation. It protects health and life. Inspection will become so general

and so perfect that not a single pound of unwholesome meat will find

its way from the United States to foreign markets, nor will any be

sold at home which does not carry certification of inspection. State
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and municipal authorities are becoming more alert in cooperating with

the United States authorities in their attempt to prevent the sale in

great cattle and swine slaughtering cities of the animals, carcasses, and
meats which the inspectors of the Bureau of Animal Industry have

rejected and thrown out of interstate and foreign trade.

ANTE-MORTEM INSPECTION OF ANIMALS AT ABATTOIRS AND STOCK
YARDS.

Following is a statement of the ante-mortem work at the abattoirs

and stock yards. The figures in the first column approximate the

actual number of animals insrjected for abattoirs having Government
inspection, and include those inspected in the yards for such local

abattoirs and those inspected at the abattoirs in cities where there is

no yard inspection. The second column gives the additional number
of inspections in the yards on animals not purchased for the official

abattoirs in those cities, and does not represent the actual number
inspected, for the reason that as the inspection is made at the scales

and the animals may change hands several times, being weighed on

each occasion, the same animal may pass the inspector more than once.

The number of animals rejected as unfit for food may be ascertained

by adding the number condemned at the abattoirs, both ante-mortem

and post-mortem, and the number condemned post-mortem in the

stock-yards inspection.

Ante-mortem inspection.

Number of inspections. Animals condemned.

Animals.

For official

abattoirs
in cities
where the
inspection
was made.

For abat-
toirs in

other cities
and miscel-
laneous
buyers.

Total.
At abat-
toirs.

In stock
yards.

Total.

Cattle 4,050,011

4,710,190

213,575

14,301,963

3,479,512

1,608,094

101,271

7,452,863

7,529,523

6,318,284

314,846

21,754,826

233

692

47

11,889

22,123

12,533

2,790

39,092

22,356

Sheep

Calves

Hogs

13,225

2,837

50, 981

Total 23,275,739 12,641,740 35,917,479 12,861 76,538 89,399

Last year the number of animals inspected for abattoirs having offi-

cial inspection was 18,783,000, and the total number of ante-mortem

inspections made was 23,885,721. There has been an increase in the

past year, therefore, in the number of animals inspected for abattoirs

where inspection was maintained of 4,492,739, or nearly 24 per cent,

which is due principally to the extension of the inspection to sheep

which had not before been possible. The increase in the total number
of inspections is 12,031,758, or over 50 per cent.
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POST-MORTEM INSPECTION OF ANIMALS.

Following is a table showing the number of animals inspected at

time of slaughter and number of carcasses and parts condemned:

Post-mortem inspection.

Number of inspections. Carcasses condemned.
Parts of

Animals. At abat-
toirs.

On ani-
mals con-
demned
in stock
yards.

Total.
At abat-
toirs.

Stock
yards
inspec-
tion.

Total.

carcasses
con-

demned
at abat-
toirs.

Cattle .... 3,985,484

4,629,796

256, 905

14,250,191

9,977

3,546

931

28,028

3,995,461

4,633,342

257,836

14,278,219

4,886

2,794

276

31,178

3,871

1,541

761

15,011

8,757

4,335

1,037

46,189

6,798

242

33

33,930

Total... 23,122,376 42,482 23,164,858 39, 134 21,184 60,318 41,003

Last year the number of post-mortem inspections reported was
18,883,275.

There were 13,289,680 quarters and pieces of beef, 328,589 carcasses

of hogs, 151,959 sacks of pork, 3,516,896 carcasses of sheep, and 183,-

685 carcasses of calves tagged or otherwise marked as inspected meat.

Of these there were exported 1,030,334 quarters and 16,818 smaller

pieces of beef (equivalent to nearly 260,000 cattle), 349 carcasses of

sheep, and 3,281 carcasses of hogs.

The meat-inspection stamp was affixed to 3,697,701 packages of beef

and 6,034,165 packages of hog products; 63,313 of the latter contained

microscopically examined pork. There were issued 15,211 certificates

of inspection for meat products, of which 3,481 were for microscop-

ically examined pork.

There were sealed 11,855 cars containing inspected meat in bulk for

shipment to establishments having Government inspection and to

other places.

COST OF INSPECTION, TAGGING, ETC.

The cost of this work was $341,456.25, or 0.95 cent for each ante-

mortem inspection, and covers the expense of all subsequent work of

post-mortem inspection, tagging, stamping, and issuance of certificates

of inspection. In 1895 it was 1.1 cents, in 1894 it was If cents, and in

1893 it was 4f cents.

Table showing number of abattoirs and cities ivhere inspection was maintained
during the fiscal years given.

Fiscal year.
Number
of abat-
toirs

Number
of cities.

1892 28

37

46

55

102

12

1893 16

1894 17

1895 19

1896 - 26

.
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MICROSCOPIC INSPECTION OF PORK—COST.

The following table shows the exports of microscopically inspected

pork, 1892-1896:

Fiscal year.
To countries
requiring
inspection.

To countries
not requiring
inspection.

Total.

1893 - -

Pounds.

22,035,698

8,059,758

18,845,119

39,355,330

31,497,331

Pounds.

16,137,176

13,617,653

16,593,818

5,739,368

1,403,559

Pounds.

38,153,874

1893 30, 677, 410

1894 --- 35,437,937

1895 - - 45, 094, 598

1896 22, 900, 880

The exports for 1895 were unusually heavy, but if we compare 1896

with other years it will be seen that this year's shipments to coun-

tries requiring the inspection were greater than in 1893 and 1894.

The shipment of microscopically inspected pork to countries not

requiring this inspection has been intentionally discouraged upon
grounds of economy.

There were 469,025 carcasses and 510,355 pieces examined, making
a total of 979,380 specimens inspected by the microscopical force.

Eleven thousand one hundred samples contained trichinae.

The cost of this inspection was $60,485.93, an average cost per

specimen of 6.18 cents.

Last year the number of specimens examined was 1,910,415 (almost

double the number this year), and consequently the average cost was
less, being 4.9 cents; in 1894 it was 6f cents, and in 1893 it was 8f
cents.

The cost of the microscopical inspection per pound of inspected

meat exported was 0.264 cent; in 1895 it was 0.2 cent, and in 1894

0.248 cent.

Note.—The cost per pound, as given above, was obtained, as heretofore, by
dividing the cost of the work during the year by the number of pounds exported.

This method is objectionable, because the true average cost per pound can not

be found by it, for the reason that the meat examined during one month may not be

exported for several months. To illustrate this point: Daring the first six months
the costwas $19,848. 92; pounds exported, 10,492,180; last six months, cost, $40,637.01;

pounds exported, 12,408,700, making an average of 0.19 cent for the first period and
0.33 cent for the last. From this it would seem that the meat examined during
the latter part of the fiscal year was intended for shipment during the next year.

INSPECTION OF VESSELS AND EXPORT ANIMALS.

There were during the year 819 clearances of vessels carrying cattle

and sheep. All of these vessels were carefully inspected as to fittings,

space, and other accommodations for live stock before a clearance

would be authorized. The number of certificates of inspection of

export animals issued was 1,393.

H. Doc. 6 II
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Below is a statement showing the inspection of domestic cattle and
sheep for export and the number exported for 1896 and previous

years

:

Fiscal year.

Cattle. Sheep.

^f^ I

"' f

Number I^ber
I""S* »™*«

«gg~ I jected. I

tag^d.
;

^ •
of

re-

tions. ;

^ectea.

Number
ex-

ported.

1895

1894

815,882

657, 756

725,243

611,542

1,303

1,060

184

292

324,339

360,580

280,570

365, 345

324,299

363,535

289,240

733,657

704,044

135. 780

893 422,603

179 350,808

85,809

During the year the number of Canadian cattle exported from
American ports was 1,482; number of Canadian sheep, 10,512. Last

year there were 1,834 cattle and 38,873 sheep from Canada.

The percentage of loss in the shipments of cattle and sheep to Lon-

don, Liverpool, and Glasgow, where inspectors of this Department are

stationed, is about half that of last year. The number of cattle

inspected after landing was 348,833; the number lost in transit was

1,107, or 0.32 per cent, against 0.62 per cent last year and 0.37 per

cent in 1894. The number of sheep inspected was 389,534, and 4,587

were lost on the voyage, a percentage of 1.16, compared to 2.7 in 1895

and 1.29 in 1894.

The cost of the export inspection and the Texas fever work, which

includes the inspection of live stock imported from Mexico, was
$107,273.07. Taking half of this sum as the amount chargeable

against the inspection of animals for export, the cost of inspecting

the 787,948 cattle and sheep exported would be $53,636.54, or 6.8 cents

per head. Last year the average was 7.74 cents, and in 1894 it was

10.75 cents per head. The number of individual inspections made
on these animals was 1,549,539 in this country and 738,367 in Great

Britain, a total of 2,287,906. This gives an average cost of 2.34 cents

for each inspection, against 2.66 last year.

SOUTHERN CATTLE INSPECTION.

During the quarantine season, from February 15 to December 1, 1895,

47,082 cars, containing 1,224,715 cattle, from the infected district were

received and inspected at the quarantine pens in the various stock

yards, and 45,390 cars were cleaned and disinfected under supervision

of the inspectors.

Orders issued by the Secretary of Agriculture modifying the regu-

lations governing the importation of live stock admitted cattle from

Mexico, after inspection, for immediate slaughter or for grazing below

the quarantine line, subject to the regulations applying to the native

cattle of the infected district. Under these orders there were 219,814

Mexican cattle imported and inspected during the year.
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INSPECTION AND QUARANTINE OF IMPORTED ANIMALS.

The number of animals imported and quarantined during the year

was as follows

:

Quarantine station. Cattle. Sheep. Swine.

St. Denis, Md -- — - 45

265

7

Garfield, N. J - - - 54 23

8

1

10

380

10

Buffalo, Nl Y... -

Total - 455 317 30

There were also at the Garfield station 12 camels, 1 goat, and 1 deer,

making a total of 816 imported animals held in quarantine for the

prescribed period.

The number of animals imported from Canada and inspected not

subject to quarantine was 317,038 sheep, 216 swine, 151 cattle, and 2

deer. There were also inspected 2,168 sheep, 42 hogs, and 3 goats

imported from Mexico.

For the purpose of comparison the following table is given

:

Table showing the number of animals inspected for abattoirs having inspection.

Fiscal year. Cattle. Calves. Sheep. Hogs. Total.

1891 83,891

3,167,009

3,932,174

3,863,111

3,753,111

4,050,011

83,891

3,809,459

4,885,633

12,944,056

18,783,000

23,275,739

1893 59,089

93,947

96,&31

109,941

213,575

583,361

870,512

1,020,764

1,344,031

4,710,190

1893

1894 7,964,850

13,576,917

14,301,963

1895

1896..

PRODUCER SHOULD PAY COST OF INSPECTION.

In the interests of public health there should be Government inspec-

tion of all animals intended for human food and of all meat products

prepared for consumption in the United States and abroad. The pro-

tection of the health of its citizens is an unquestioned function of

Government. But when the assurance of such protection is given by
a Government certificate to be placed upon the product of any slaugh-

terhouse or butchering establishment, it enhances the value of that

product by creating a demand for it which uninspected meat does not

enjoy. Therefore the Government certificate of inspection declaring

any meat or other food wholesome and edible enhances its value over

that which is not certificated. For this enhancement, which the pro-

ducer charges up to the consumer, the producer ought to pay.

It is not the duty of the Government to maintain the * Bureau of

Animal Industry at great expense to all the people in a manner to
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give direct pecuniary benefits to only the few who produce and pre-

pare meats for market. For this reason it is urged that the law rela-

tive to meat inspection should be so amended as to have the work
carried on carefully and efficiently by the agents of the Bureau of

Animal Industry, and the cost of inspection assessed against all those

whose meats and other animal products are inspected and stamped
as wholesome. It is generally admitted that the market price of

inspected meats runs from one-eighth of a cent to 1 cent per pound
higher than that of meat of apparently the same quality which has
not been inspected and certificated. This proves the value in public

estimation of governmental supervision and inspection, and as the

consumer gladly pays the enhanced price it is only fair that the pro-

ducer should pay for the work which caused that price. The moment
the Government demands pay for its services from those to whom
they are rendered meat inspection will become universal at the great

slaughtering centers of the United States.

Many of the larger proprietors and packers have signified their

willingness to have their animals, meats, and meat products rigidly

inspected and passed upon by Government agents at their own
expense. They wisely say: "The consumer will pay for it at last."

From the foregoing it is reasonable to conclude that a properly

drafted statute might make the Bureau of Animal Industry not only

self-sustaining, but also a legitimate source of internal revenue, with-

out doing injustice to either producers or consumers and without put-

ting any appreciable burden upon either.

THE CATTLE AND MEAT TRADE OF GREAT BRITAIN.

The people of Great Britain consume annually about 109 pounds of

meat for each person, and 75 per cent of that meat is produced in the

United Kingdom. The remaining 25 per cent of the meat food of

the United Kingdom is imported. During the fiscal year 1896 120,000

tons of live animals have been taken into the United Kingdom. In

addition to that, there were imported 110,000 tons of fresh meat, either

chilled or frozen. Besides the latter, 43,000 tons of salted meat were

received by the English. During the same period of time the home
product of meat was 827,000 tons. Thus the total consumption for

the year in the United Kingdom was 1,100,000 tons.

There is a constant increase of the live-stock trade with Great

Britain. The English prefer the live animals rather than their car-

casses. The reason for this is found in the freight charges. Ships

which have been fitted up for cattle, swine, and other animals can

return with merchandise of all sorts for freights; but the refrigerated

ships—those which take chilled and frozen beef to Europe—are not

adjustable for other freights on the return voyage and have therefore

to come home in ballast. The consequence is that the advantage of

a lesser freight for chilled and frozen meat than for live cattle is
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more than overcome by the fact that there is frequently no opportunity

for paying return cargoes.

In addition to that, there is an insurmountable prejudice on the part

of the British consumer against carcasses slaughtered in other coun-

tries and shipped to England as chilled or frozen meats. The English-

man prefers to see the animal alive and to have it slaughtered in

England.

The United Kingdom imported during the last year 31,000 tons of

live mutton. During the same period frozen or chilled sheep carcasses

were taken amounting to 119,000 tons, salted mutton 24,000 tons, while

there were produced 356,000 tons of mutton within the United King-

dom, making a total production and consumption during the year in

Grea iBritain of 530,000 tons.

It will be observed that frozen-mutton shipments are far larger in

proportion to the live-sheep shipments than the live cattle are to the

chilled-beef shipments. Nevertheless there is a distinct tendency

toward increasing shipments of live sheep, notwithstanding the great

distances of the chief centers of supply from the English market.

The live meat arriving in the United Kingdom during the first six

months of the year 1896 was supplied as follows : By the United States,

75.10 per cent of the cattle and 45.26 per cent of the sheep; Canada,

9.10 per cent of the cattle and 3.27 per cent of the sheep; Argentina,

15.50 per cent of the cattle and 50.60 per cent of the sheep; while all

other countries furnished 0.30 per cent of the cattle and 0.87 per

cent of the sheep.

During the same period of time, ending June 30, 1896, dead meat
was supplied to the United Kingdom in the following proportions:

The United States supplied 81.30 per cent of the beef and other coun-

tries 18.70 per cent. Germany supplied 0.22 per cent of the mutton;

Holland, 4.20 per cent; Argentina, 26.53 per cent; Australasia, 69 per

cent, and other countries, 0. 05 per cent.

SHEEP AND CATTLE FROM ARGENTINA.

Argentina, it will be noticed by the table of live animals, shipped a

larger proportion of sheep than the United States, and at the same
time the Argentine shipment of cattle exceeds that of Canada. It is a

thirty days' voyage from Argentina to British ports. There is, there-

fore, a considerable waste in weight, much loss of animals by death,

and enhanced freight charges, but the British public demands live

animals and this demand overcomes the increased cost of freight and
the consequent enhanced price to the consumer, which is willingly

paid. A mutton carcass killed in England brings about $4 more than
the same quality of mutton which has been killed abroad and is

taken into that market frozen. Shipments of live sheep from Argen-
tina have been very satisfactory to English consumers.

Cattle from Argentina are inferior to those from the United States.
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They are not as large, well graded, or as well fattened. There is,

however, a constant improvement in Argentinian herds, because they
are steadily introducing the best thoroughbred bulls from England,
France, and the United States. The breeds most sought for by
Argentinian cattlemen are the French Durhams, English Shorthorns,

the Hereford, and Scotch Aberdeen Angus. And while the stock

growers of Argentina are thus improving their cattle they are not
unmindful of their sheep flocks, but are constantly introducing

among them Romney Marsh, Leicester, Oxford Downs, Shropshire,

and Lincoln rams.

WHOLESALE PRICES OF DRESSED MEATS IN LONDON.

The following table shows the average wholesale prices of dressed

meats at the London Central Meat Market during the years 1895 and
1896, per 100 pounds:

Average wholesale prices of dressed meats at the London Central Meat Market,
1895-96.

[Per 100 pounds.]

Product. First quarter,
1896.

Second quar-
ter, 1896.

Third quarter,
1896.

Year 1895.

Beef: Dollars. Dollars. Dollars. Dollars.

Scotch short sides 11.50 to 12.371 12.12 to 13. 12 12.12 to 13. 50 12. 87^ to 13. 62J

Scotch long sides 10.50 toll.25 10.75 to 11. 25 11. 37^ to 11.50 to 12. 121

English prime 10.50 to 11. 25 10.50 to 11. 00 10.50 to 11. 25 11.25 to 12. 12*

Cows and bulls 5.00 to 8.00 5.00 to 8.00 5.25 to 7.50 6.75 to 9.25

American

—

Birkenhead killed 8.50 to 9.25 8.25 to 9.25 8.50 to 10. 25 10.00 to 10. 75

Deptford killed 8.50 to 9.50 8.00 to 9.50 8.50 to 9.50 10.00 to 11. 00

Refrigerated hind
quarters - 9.00 to 10. 00 9.50 to 10. 50 10.00 to 11. 00 10.75 to 12. 12*

Refrigerated fore
quarters 5.75

6.50

to 6.25

to 8.25

5.00

6.50

to 6.00

to 8.00

4.75

6.00

to 5.50

to 7.00

6.50 to 7.50

Argentina 8.75 to 10. 25

Australian-

Frozen hind quarters. 4.75 to 5.25 5.25 to 5. 75 5.50 to 6.50 6.50 to 7.00

Frozen fore quarters. 4.00 to 4.25 3.50 to 4.00 3.00 to 3.25 4.75 to 5.00

Mutton:

Scotch prime 12. 12b to 12.371 to 12.m to 14. 621 14. 37* to 15. 37*

English prime - 11.50 to 13. 121 11.75 to 13.371 11.00 to 13.37i 13. 371 to 14.62

Ewes 8.25

10.25

6.25

to 10. 00

to 11. 25

to 7.75

8.25

11.75

5.50

tol0.25

to 12. 50

to 6.75

10.00 to 10. 25 10.25 to 11. 50

German. 12. 121 to 13. 121

New Zealand frozen 6.00 to 7.25 7.90 to 7.75

Australian frozen 4.50 to 5.00 4.25 to 4.50 5.00 to 5.75 5.50 to 6.00

River Plate frozen 4.25 to 5.00 4.25 to 5.00 5.25 to 5.75 5.50 to 6.00

Lamb:
English 18.25

10.50

to 22. 00

to 12. 371

16.50

8.75

to 19. 50

to 10. 00

14.00

9.00

to 16. 50

to 9.50

16. 621 to 19. 25

New Zealand frozen 8.50 to 10. 00

Veal:

English 14.00 to 16. 00 11.25 to 13. 75 10.75 to 13. 25 12. 371 to 14. 25

Pork:

English small. 9.00 to 10. 00 9.00 to 10. 75 8.25 to 9.25 10.00 to 11. 00

English medium, large,

and foreign. 7.00 to 8.75 7.00 to 8.50 7.00 to 7. 75 8.00 to 9.50
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HANDLING OF FROZEN MEATS.

Each year there is visible improvement in the methods of defrost-

ing meats in European markets. Frozen mutton from the Antipodes

and from Argentina reaches the retail butcher shop in better form and

appearance than forrnerty. This great industry has been developed

under adverse conditions to shippers, because of their inability to

obtain fairly remunerative prices. First-class English butchers will

not handle frozen meat at all in some of the larger cities. It is, there-

fore, relegated to small shops in cheap neighborhoods where low prices

obtain. All efforts upon the part of shippers and sellers have failed

to break down English prejudice against such meats. They do not,

therefore, in the form of frozen mutton or frozen beef seriously com-

pete with the live shipments of cattle from the United States. But
they do really compete with cheese, bacon, and pork.

LIVE-SHEEP SHIPMENTS.

The growth of the live-sheep shipments is interesting. The United

Kingdom took during the year 1893, 62,682; in 1894, 484,597; in 1895,

1,065,470, and during the first nine months of the year 1896, 614,855

head. This slight falling off for the present year is owing to the com-

pulsory slaughtering on landing and consequent impossibility of fat-

tening the sheep on English pastures. In previous years foreign sheep

were pastured in Great Britain, and, after being fitted for market,

sold at top prices as English.

The enormous imports of beef and mutton to the United Kingdom
are an absolute necessity. Domestic production lacks that much of

supplying the demand. The utmost capability of meat production

has probably been reached in the United Kingdom, but the popula-

tion continues to augment and the per capita consumption of meat
increases with each year. Nevertheless, the imported animals and
meats are looked upon with suspicion by the Government, with jeal-

ousy by the farmers, and with mistrust by some of the consumers.

From January 1 to September 30, 1896, Great Britain received a

greater number of cattle than ever before taken in during a period of

nine months. It even exceeded the number taken in during the same
period of the year 1894.

The business of supplying the English market with meats is full of

risks and vicissitudes, and therefore requires large capital. This

whole trade is concentrated at present in a very few hands. The
number of shippers from the United States may be counted upon
one's fingers. During the first eight months of the year 1896 the

business has been unsatisfactory and only barely remunerative.

Prices have advanced considerably with the progress of the year,

especially for top cattle of prime quality.

Cattle were sent from the United States to Liverpool during the

early autumn at $6.08 a head freight. Charges from the River Plate
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were 825. 55 a head in the early part of the present year, but were
reduced to 815.81, and even to as low a figure as 614.60, during the

present autumn. Lowering rates stimulated shipments. Great Brit-

ain furnishes, as a rule, between the months of May and September,

enough native stock to lower prices of American and other imported
cattle.

Among the parliamentary enactments of 1896 was a bill for com-
pelling the slaughter of all animals at the point of debarkation. This

act, however, made no change in practice, as, under departmental
orders, such slaughtering had been carried on for some years.

QUALITY OF COMPETING CATTLE PRODUCTS.

Cattle from the United States have for a long time been arriving at

English ports in such perfect condition that there is neither need nor

desire to further fatten them before killing. It is not the same with

Canadian cattle. Evidence from agents of the United States Depart-

ment of Agriculture from Birkenhead, from Glasgow, and from Bris-

tol is concurrent to the effect that the quality of animals from the

United States is far superior to that of those received from Canada.

At all the points named Canadian cattle have been found short in

weight and poor in quality. The same fault is found with animals

from South America. Corn-fed animals from the United States have,

however, proved very superior and achieved some notable triumphs

during the year. About one-third of the South American cattle

shipped to London and Liverpool in 1896 from the River Plate were

sold at from 5 cents to 6 cents per pound.

These were mostly wild pampas cattle which suffer very much on

the voyage over the ocean and do not begin to feed until half the dis-

tance to Liverpool is covered. Xevertheless there are quite a number
of River Plate cattle bred specially for British markets, and pastured

and afterwards stall-fed after the American method, and these are

said to compare favorably with the cattle from the United States as

to weight and quality. South America has shipped animals of such

inferior quality at times as to have made great loss, and it is clearly

proven that it pays to ship only the very best grades and quality of

beef cattle to the UTnited Kingdom.
The present prospect for good prices for American beef in the

English market is not encouraging. Supplies are abundant and low

freights prevalent. Lender these circumstances only moderate profits

may be hoped for in the future, even if the English market retains

a healthy tone and steady demand.

The exclusion of United States and all other foreign cattle from

the Continent forces practically all of the surplus of the United States

into Great Britain and tends to keep prices down for the English

consumer.

During the last twelve months American cattle have uniformly
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arrived on the other side in good health and condition. Only forty

or fifty head were condemned at Glasgow as suffering from Texas fever.

It would perhaps be of advantage to American shippers to especially

study the Glasgow market. In that city cattle from the United States

compete with the very highest quality of British animals. During the

year 1896 it has been admitted that American cattle have been the best

of all those landed at that port. They arrived in good condition in

winter as well as in summer and their quality is admittedly very supe-

rior. The Glasgow people seem to have a preference for animals shipped

from Baltimore, which are mostly Shorthorn crosses, though in the

autumn quite a large number of Polled Angus cattle arrive there.

Light-weight, smooth-finished steers during the warm months of sum-

mer will pay the shipper the best profits in the Glasgow market. It

has been shown to the Department that the highest prices and the

highest praises have been bestowed upon beef from the United States

in the Glasgow markets during the year 1896, but it must be admitted

that those meats were sold as "prime Scotch" or " English " joints.

Prices of many American cattle are lowered because of the deep

branding on their hides. It has been estimated that 10 per cent has

been deducted from the value of some animals because of the brand-

ing upon them.

MEAT IMPORTED BY GREAT BRITAIN.

The meat producers and packers of the United States can learn

from the following tables the quantity of meat taken into the United
Kingdom of Great Britain, and also the sum total of the aggregate

which has gone from this country during the last four years and the

three first quarters of the year 1896:

Quantity of meat imported into the United Kingdom during the four years

1892-1895, and nine months of 1896.

[Figures given are for thousands, three ciphers (000) being omitted.]

Meat product. 1893. 1893. 1894. 1895.
1896 (9
mos.;.

Bacon

:

From United States

Cwt.

2,896

985

Cwt.

2,177

1,022

Civt.

2,562

1,128

Cwt.

2,649

1,414

Cwt.

2,070

From other countries 1,353

Total 3,881 3,199 3,690 4,063 3,423

Beef:

Salted—

From United States - 267

8

188

13

235

7

212

8

180

From other countries - 5

Total 275 201 242 220 185

Fresh—
From United States 1,952

128

1,490

318

1,775

329

1,649

542

1,548

From other countries 332

Total 2,080 1,808 2,104 2,191 1,880
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Quantity of meat imported into the United Kingdom, etc.—Continued.

Meat product. 1892. 1893. 1894. 1895.
1896 (9
mos.).

Harris: Cwt.

1,131

122

Cwt.

921

67

Cwt.

1,075

55

Cwt.

1,203

86

Cwt.

984

133

Total 1,253 988 1,130 1,289 1 117

Meat, unenuraerated:

Salted or fresh-

21

130

22

156

34

156

37

200

42

165

Total __ 151 178 190 237 207

Preserved otherwise than by salting-

Beef 569

68

163

386

84

121

291

113

150

471

200

185

284

Mutton -. 106

142

Total -- 800 591 554 856 532

Mutton, fresh:

165

977

471

87

197

1,187

516

71

200

1,440

586

70

167

1,672

715

57

122

1 451

608

6

Total 1,700 1,971 2,296 2,611 2,187

Pork:

Salted (not hams)—
162

66

111

76

150

75

123

97

99

From other countries - 94

Total 228 187 225 220 193

Fresh-
92

23

17

120

25

37

134

31

16

249

27

12

143

17

Total 132 182 181 288 167

Rabbits:

89

19

83

21

86

22

86

84

48

53

Total 108 104 108 120 101

10,608 9,409 10, 720 12,095 9,992

Note.—Cwt.= 112 pounds.

BRITISH IMPORTS OF LIVE ANIMALS.

In connection with the foregoing, the appended table (p. 27) shows

how many oxen, bulls, cows, and calves have been landed in Great

Britain from foreign ports during the same period of time.



REPORT OF THE SECRETARY OF AGRICULTURE. XXVII

Number of live animals (for food) imported into the United Kingdom in the years

1S93, 1894, 1895, and the first nine months of 1896.

Animals. 1893. 1894. 1895.
1896 (9

months).

Oxen and bulls:

81,232

248,825

7,006

80,450

381,657

9,687

95, 747

276,307

41,283

71,670

308,159

56,394

Total 337,063 471, 794 413,337 436,223

Cows:

1,690

66

1,152

1,868

265

1,380.

234

31

1,615

1,673

161

1,069

Total 2,908 3,513 1,880 2,903

Calves:

3

71

5

128

12

336

1

161

Total 74 133 348 162

337,063

2,908

74

471, 794

3,513

133

413,337

1,880

348

436,223

Cows .- -. 2,903

Calves -- 162

340,045

62,682

138

475, 440

484,597

8

415,565

1,065,470

321

439,288

614,855

Swine 1

AMERICAN SHEEP IN ENGLAND.

American sheep during the year 1896 have been landed in Liver-

pool in greater numbers than during an}^ preceding year. They have
consisted largely of corn-fattened muttons, and nine-tenths have been
of superior quality.

The profitable market for mutton in England appears to have

encouraged sheep growing and fattening in many of the Western
States. Although prices fluctuate considerably, being regulated by
the supply and prices of native English mutton, there is, as a rule,

only a difference of about 3 cents per pound between the best English

and the best United States mutton. This is not because of Eng-

lish prejudice against the American article, but because many of the

sheep from the United States, having been rapidly fattened on corn

prior to shipment, show sometimes 80 per cent of their added weight

to be tallow, while the flesh (Englishmen declare) is flavored by the

corn feed.

American yearlings and 2-year olds command practically the same
price as English sheep of the same age and quality, and have sold

during the present year at from 14 to 16 cents per pound.

It was, however, the misfortune of American shippers, notwith-

standing the increased vigilance and rigor of the inspection of animals



XXVIII REPORT OF THE SECRETARY OF AGRICULTURE.

for export, to have landed during the year 1895-96 a few lots of sheep
in Liverpool and London affected with the scab. It is quite possible

that this disease was generated by infected ships upon which diseased

sheep had been sent from Argentina and other countries, and then,

without proper disinfection, had been put into the carrying trade
between the United States and Europe. It is, however, believed that

if sheep are wet and crowded during a voyage scab may be generated
by those conditions.

The Glasgow market finds fault with American sheep, and also with
Canadian, by declaring them too big and too fat. The Scotch want
medium weights, and for them will pay high prices. Foreign markets
demand some other breed of sheep for mutton than the Merino and its

crosses, and those looking to profitable ventures in this line should
secure the best mutton breeds of sheep, which, when they are landed in

as good condition as American cattle, will soon have as high a repu-

tation and bring as remunerative figures.

IMPORTS OF HOG PRODUCTS.

Great Britain continues the largest purchaser and importer of swine
flesh and hog products in the world.

In 1893 British consumers took from foreign countries 3,000,000

hundredweight, over 3,500,000 hundredweight in 1891, more than

4,000,000 hundredweight in 1895, and nearly 3,500,000 hundred-
weight during the first nine months of 1896. This year will, there-

fore, show a large increase in consumption. It is noticeable that

while there was an increase of 800,000 hundredweight in 1895 over

1893 the value fell from $41,250,000 to $38,500,000.

Shipments from the United States of these products are pretty

steady and average 2,500,000 hundredweight a year. American pack-

ers are not participating in the profits of the growth in consumption
of swine flesh and hog products in Great Britain as much as they

ought to, because they do not cure meats especially suited to the

English demand. But their Danish and Canadian competitors are

increasing their shipments into the United Kingdom every year.

This is because the packers of Denmark and Canada are carefully

catering to the taste of the English consumer. Eighty per cent of the

entire Danish product finds market in England. The cost of swine

at the packing houses in Denmark is given at 6 cents a pound live

weight, with a dockage of 20 per cent on refuse, together with 28

pounds of bone. The freight on the product to London is only $7.30

per ton, and the price realized is about $11 per 100 pounds.

Irish packers are more damaged by Danish competition than are

those of the United States, and the great abattoirs of Ireland are

advocating improvement in breed of swine for that country, and also

in the methods of curing the meat for market.
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GROWTH OF DANISH PACKING BUSINESS.

An indication of the growth of the Danish packing business and its

possible effect npon competitors in the English market is submitted

from the Ulster Cnrers' Association, and reads as follows:

Prior to 1 886 the bacon-curing industry was practically unknown in Denmark.

Since that time the Danes have not only learned the business of curing so as to

please the most fastidious English markets, but have introduced from England

and established a breed of pigs exactly suited to the wants of the curer in point of

leanness, with the result that the feeder gets the utmost price possible from the

curer, and his loss through raising overfat, unsuitable meat is reduced to an
absolute minimum. In other words, rearing and feeding of pigs are conducted

on scientific principles. Success has been achieved through the dissemination

through the agricultural districts of Denmark of the knowledge of trained experts

acting with State aid and under State supervision.

Grants have been made by the Danish Government, through the Royal Danish

Agricultural Society, for the purchase in England of swine of the best breeds

and most suitable for crossing with the native stock for the production of pigs for

curing purposes. The disbursement of the money granted has been in the hands
of experts, who made frequent visits to England, purchasing stock from the best-

known pedigree herds of the country. In addition to the money thus expended,

the Danish Government adds subventions to railway and steamship companies,

and supports experts qualified to instruct the bacon factors in the better prepara-

tion of their product for the English market.

LOW PRICE OF AMERICAN BACON IN ENGLAND.

Our bacon sells for less money in the English market than that of

any other country. The reason for this is found in its overfatness

and saltness. When bacon prices are depressed, the lower grades are

proportionately more depressed than the higher. Therefore American
bacon ranges from about 2 cents per pound wholesale below Con-

tinental and Irish bacon and about 3 cents below English bacon.

American bacon in the English market will bring a better price when
it is prepared with a view of meeting the tastes and demands of Eng-
lish people. But to-day American packers merely dump their over-

flow product upon the English market for what it will bring, and
leave the higher prices to English, Canadian, and Danish packers.

American hams are held in higher estimation than bacon and hold

their own in competition with all other countries, so that in quanti-

ties shipped and in prices hams and pickled pork from the United

States are equal to the same products from other countries.

AMERICAN HORSES IN ENGLAND.

In the year 1893 Great Britain took 13,707 American horses. In

1894 the same purchaser received from the United States 22,866 horses,

and in 1895, 34,092. But during the first nine months of the year

1896 there had been shipped from the United States to England 34,642
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head of horses. Shipments by Canada have in creased during the same
period of time in about the same proportion, while shipments from the

Continent of Europe have fallen off materially ; so that it may now
safely be claimed that the United Kingdom looks to America for all

the horse supply which she once purchased principallyfrom Germany.
American horses are now in steady demand for omnibus, street-rail-

road, and cab services, and for the use of traders who keep drays, vans,

and carts for the collection and delivery of goods. English breeders

are turning their attention chiefly to hacks, hunters, and heavy draft

horses. Large, compactly built, healthy draft horses are high in

price, with a constant market. The demand for these animals is on
account of the omnibuses, cabs, and trucks, and those from the United
States are growing in favor. The strongest recommendation for

American horses is their staying qualities—their powers of endurance.

Horses suited to cab work bring from $55 to $100. A better class of

animals commands readily from $125 to $150, and the average price is

not below or above those figures.

Draft horses from the United States are in great demand and the

trade in this style of animals may greatly develop, as the American
draft horse is regarded as of better action and life than most of the

native breeds. During the summer of 1896, in English markets, these

animals have sold at $250 to $280 a head, but they were of first-class

quality. The veterinary superintendent of the city of London com-

mends the American stock of horses in that market very highly. All

horses from the United States and Canada are inspected under the

direction of the British Board of Agriculture upon their debarkation

at any English port, and thus far during the year 1896 the sanitary

condition of animals landed has been reported very good.

AMERICAN APPLES IN ENGLAND.

The season begins in England for apples in August, when the

domestic crops come into the market. At this time the stores are full

of other fruits, and apples are comparatively neglected and bring low

prices. It sometimes happens that a very large crop in Spain and
Portugal will result in limited shipments to England during August

and September, but with this occasional exception the supplies are

confined to the home product. The Spanish and Portuguese apples

are of inferior quality, and bring only the moderate price of from $1

to $1.75 per hundredweight of 112 pounds. The bulk of the English

apples in average years would sell at about the same rate, superior

kinds bringing much higher prices. In ordinary seasons English

apples are to be seen in the English markets up to the end of January.

In 1896, however, the crop was deficient both in quantity and quality,

and was practically used up by the beginning of October. The mar-

ket was thus left clear for United States and Canadian fruit, which

is the chief, indeed practically the only, source of supply during the
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winter. As usually happens, our earlier shipments were not repre-

sentative in quality, and brought low prices.

Our packers send their fruit forward in barrels which net as a

rule not quite 100 pounds. Our European agent has heard complaints

that there is a tendency toward a decrease in the size of the barrels,

and this is a mistake from a business point of view. The Canadian

barrels weigh gross about 1-J hundredweight (say 168 pounds) and

net 130 to 140 pounds. When people see Canadian Baldwins quoted

at $2.50 to $3.25 per barrel and United States Baldwins quoted at $2 to

$3, they are apt to consider this evidence of superior qualityand higher

price for the Canadians. It is, however, merely the difference in the

weight of the barrel.

PREFERRED VARIETIES.

The big bulk of the shipments consists of the Baldwins, Northern

Spy, and Greenings. Our Baldwins are finer and larger than the

Canadians, but they are not so hard and not such "good keepers."

They range as a rule from $2.50 to $3.50 for Canadian barrels, and $2

to $2.75 for American. It is not believed in England that these prices

will be quite established during the winter of 1896-97 on account of

the immense crop reported to have been gathered in the United States

and Canada.

The Greenings are not so attractive in appearance, but they have a

firm hold on the English market for cooking purposes, more especially

in the north. Good, clear, unspotted Greenings bring in the ordinary

season from $2.50 to $3.50 per Canadian barrel, an extra price being

paid for large apples. Special importance is attached to size in the

case of Greenings; buyers willingly pay enhanced prices for large

specimens, as a rule cooking them in the form of dumplings. Small

Greenings would easily fall off a dollar a barrel in price, and thus

render the shipment unremunerative.

Northern Spys usually bring about the same prices as the Baldwins.

Freights to London, Liverpool, Glasgow, or Bristol are approxi-

mately $1 per barrel, and all charges, including auctioneer's commis-
sion, would be covered b}7" 25 cents. All apples are sent on consign-

ment to brokers who effect sales by auction. The business is cash

on delivery, and if the auctioneer gives credit it is at his risk, and not

at that of the seller. The Department representative in England is

prepared to give inquirers the addresses of respectable consignees in

the principal seaports of Great Britain.

The Spitzenberg is a good, reliable apple, appreciated in the English

market, and it brings about the same price as the Baldwin. Indeed,

nearly all red-colored apples bring about the same prices.

Russets are liked and sell at about the price of the Baldwin. Golden
russets, if carefully selected, would bring from 50 to 75 cents over the

average. The tendency with golden russets arriving in England is,
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however, toward such a small size that they do not make over average
prices. The Roxbury russet is also a favorite.

Apples of superior varieties, like Newton or Albemarle pippins, and
superior apples of ordinary varieties, may be depended upon to bring

their value. Twenty-ounce pippins, Cranberry pippins, "Kings,"
and BAbstones, for instance, of large size and good color, would range
from 83.25 to $4.50 per Canadian barrel, when good Baldwins were
selling for $2.50 to $3.25.

SUGGESTIONS TO SHIPPERS.

Any apple of good color and fair size will sell in England if sound,

but the profit is made in sending something better than the average.

It costs no more to send a fine barrel of apples across the Atlantic than
to send a medium barrel, and the return is better. The utmost care

should be taken in the selection of the fruit.
'

' If you discard a shil-

ling's worth in packing, you may better your price 2 shillings," is the

saying of a London broker. The fruit should be so packed that it

can not shake together. It should arrive tight. If buyers find a bar-

rel that rattles, it will reduce values from 25 to 50 cents, even though
the contents be entirely uninjured. On the other hand, care should

be taken that the fruit be not pressed too tight, for if the top layer is

bruised or unduly flattened it reduces the price from 50 cents to $1.

A few consignments have reached England in boxes from time to

time, but there is no apparent advantage in boxing, though Tasmanian
apples are thus forwarded. In a good season "fancy brands" of

apples of exceptional quality and appearance might perhaps be

advantageously shipped in small boxes, but the fruit must be very

special or the enhanced cost of the small boxes is not recouped.

ECONOMICS FOR THE FARMER.

Agricultural colleges and experiment stations are teaching the

science of agriculture. But they are not generally teaching farm

economics and the importance of markets. Science is constantly show-

ing the farmer how to increase the annual product per acre in cereals

and other staples, but the great question confronting each tiller of

the soil is, how to secure satisfactory remuneration for the results of

his toil. In view of this, it is a legitimate function of the Department

of Agriculture to place before the farmers of the United States as

many facts and figures relative to markets as it is possible to obtain.

WORK OF THE SECTION OF FOREIGN MARKETS.

In furtherance of this design, the Section of Foreign Markets was
organized on March 20, 1894, for the purpose of collecting and dis-

seminating information calculated to assist in securing a more extended

market abroad for the agricultural products of the United States.
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The work of the section, with this object in view, is twofold in char-

acter. It comprises not only the publication of a regular series of

bulletins and circulars, but also the furnishing of information in

response to special inquiries. Eight bulletins relating to as many
different countries, viz, the United Kingdom of Great Britain and
Ireland, the German Empire, France, Canada, Netherlands, Belgium,

Norway, and Sweden, have already been issued, and bulletins upon
Denmark and Mexico are now in course of preparation. Each country

is treated with a view to its possibilities as a customer of the United

States.

The natural resources of the country are described in some detail,

and also the character and extent of the leading productive industries,

but more especial attention is given to the subject of foreign com-

merce. A detailed statement of the principal articles of merchandise

imported and the various sources from which they are received is pre-

sented, together with such information regarding customs duties and
regulations, equivalents of foreign weights and measures, rates of

exchange, etc., as may be of service to American producers seeking a

foreign market for their products. Appended to each bulletin is a

series of reports received through the medium of the State Depart-

ment from our consular representatives abroad. These consular

reports are designed to set forth such opportunities as exist for

increased trade with the United States, and they frequently contain

information of great value to American exporters.

In addition to the bulletins described, the Section of Foreign Mar-
kets has thus far issued ten special circulars upon subjects affecting

our foreign commerce. The statistical data presented in the bulletins

and circulars of the section are derived as far as possible from the

official publications of the countries treated, and to render their sta-

tistics more readily intelligible, foreign moneys, weights, and measures

are converted into their equivalents in the denominations used in the

United States.

An important part of the work of the Section of Foreign Markets
consists in supplying information in response to the many inquiries

that are received relative to the extension of our foreign trade.

These inquiries cover a wide range of investigation, and it frequently

entails a large amount of labor to supply the information desired.

Among the sources of inquiry to which information has been fur-

nished may be mentioned other Departments and offices of the Gov-

ernment, Representatives in Congress, and Congressional committees,

boards of trade, chambers of commerce, and other commercial and
agricultural organizations, and newspapers and periodicals devoted

to agriculture or trade.

The numerous requests for information received by the section and
the large demand for its publications serve in a measure to indicate

the importance of the work that it is attempting to perform. The

H. Doc. t> ill
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rapid development of the agricultural resources of the United States

has resulted in an annual production far in excess of the consuming
capacity of our population. To such a degree has the surplus increased
that its disposal is fast becoming a grave problem. The logical

solution lies in the extension of our markets beyond the sea. To
accomplish this in the face of the keen competition that other great

producing countries are prepared to offer, an accurate and thorough
knowledge of the conditions to be met is quite essential. The inves-

tigation of these conditions and the diffusion of the information thus
acquired comprise the work for which the Section of Foreign Markets
was created.

WORK OF THE WEATHER BUREAU.

During the last twelve months marked and valuable improvements
have been made in the Weather Bureau. Accurate forecasts of the

weather are the most valuable service rendered by this Bureau to the

general public. Storm warnings, forecasts of falling temperature,

and predictions of other atmospheric changes and phenomena have
been very satisfactorily and oftentimes perfectly verified during the

past year. More than 10,000 cities, villages, and towns have been
added to the list of beneficiaries of the Weather Bureau service in

the same time, and expenditures have been less than for any twelve

months during the past fifteen years, except one, in which they were

substantially the same.
,

New and ingenious inventions have been furnished to the principal

observer stations for the purpose of expeditiously printing, in a more
legible manner, the daily Weather Bureau maps which are posted in

the leading cities and towns of the country, while the methods for

distributing the useful information furnished by the Bureau have
been greatly perfected and extended, through the mails, to the

smaller villages and post-offices.

A Weather Bureau service especially for the benefit of the cereal

growers has also been established, so that now the area producing

that staple is served in precisely the same manner as those vast areas

which produce cotton.

TIMELY WARNINGS.

Warnings have been heralded and signals displayed throughout the

country well in advance of all the cold waves of any intensity which

have occurred during the year. The value of such warnings was
especially appreciated when the severe cold wave which swept, between

Januar}^ 1 to 5, 1896, from the northern Rocky Mountain region south-

ward to the Gulf of Mexico and eastward over all the States along

the Atlantic Ocean was forecasted and afterwards verified. Con-

gratulatory acknowledgments from commercial bodies and from

shippers of perishable merchandise indicate a saving through the

various storm warnings similar to the above of several millions of
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dollars. Warnings of approaching cold waves of intense freezing

power enabled owners of perishable property to protect their commod-

ities in time, and the warnings thus rendered inestimable benefit to

commerce.

Hurricane forecasts have been given to people along the Atlantic

Coast several times and with the best of results to shippers and ship-

ping. Three severe West India hurricanes swept the coast of the

United States from Florida to New England and two others passed off-

shore, but sufficiently near to seriously endanger the craft just leaving

port. Twenty-four hours or more in advance of each of these storms,

danger signals announced their coming. Not a single vessel was lost,

and comparatively little property was destroyed belonging to those

who heeded the warnings. On the Great Lakes a similar system has

been inaugurated and successfully operated. In the harbor of Buffalo

alone during the last winter a total of more than 150 vessels, aggre-

gating millions of dollars in value and having thousands of persons

on board, were detained in port by the Weather Bureau forecasts,

without which every one of the vessels would have been jeopardized

in perilous storms.

No very great floods have occurred in or along our big rivers during

the past year, though the sudden melting of the snow at the head
waters of the Allegheny caused a moderate freshet in the Ohio River

in the latter part of March and in the beginning of April, 1896. A
warning, however, had been issued by the Weather Bureau and pre-

vented much loss of property. During July of the last summer
unusually heavy rains prevailed in the South and Middle Atlantic

States which caused floods in the rivers of Virginia, North Carolina,

and South Carolina. From those States the Weather Bureau received

reports showing a saving in stock, crops, and merchandise on the low-

lands amounting to thousands of dollars, and also stating that vast

values of logs and other property on those rivers were likewise saved

as a result of the timely admonitions.

The Chief of the Weather Bureau shows in his annual report that

the average verification of forecasts during the year was 82.4 per cent.

This is an improvement of 2 per cent over the previous year. The
Bureau continues its investigations in the science of meteorology.

Prominence has been given during the year to the subject of aerial

investigations. Much work has been devoted to the development of

appliances for upper-air exploration . The future will demonstrate the

value of these incursions into the upper strata of the atmosphere.

AGRICULTURAL PUBLICATIONS.

During the fiscal year 376 publications were put out by the United
States Department of Agriculture, principally for gratuitous circula-

tion. They aggregated six million five hundred and sixty-one thou-

sand seven hundred (6,561,700) copies. The total number of pages is,
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however, less than were contained in the 254 publications of the pre-

vious year, and even less than those in the 205 publications of the

year 1894. The policy of condensation and abbreviation has been
firmly established as to bulletins and circulars issuing from this

Department. By a careful and critical editing of the matter sent into

the Division of Publications, terseness and lucidity have been stamped
upon all agricultural literature disseminated by the Department.
Farmers' Bulletins, two- thirds of which are distributed by Senators,

Representatives, and Delegates in Congress, were printed to the num-
ber of one million eight hundred and ninety-one thousand (1,891,000)

copies, and, of those, one million three hundred and sixteen thousand
six hundred and ninety-five (1,316,695) copies were delivered to Sen-

ators, Representatives, and Delegates. The average cost of Farmers'

Bulletins during the year was 1.3 cents each.

MODIFICATION IN METHOD OF DISTRIBUTING PUBLICATIONS.

The method of distributing Department publications has been mate-

rialty modified and improved under the act of Januar}7 12, 1895. The
mailing lists of the Department have been carefully revised. They
include now only those who render some reciprocal service, or

who, from educational or official position, are entitled to recognition.

Besides those persons, universities, colleges, academies, and public

libraries receive publications of the Department when they apply for

them. Remaining publications not required for distribution by the

Department, as above outlined, are transmitted to the Superintendent

of Documents. He holds them for sale at prices barely adequate to

pay for their printing. Up to June 30, 1896, the number sold by that

officer was 2,818.

THE RESTRICTION IN REGARD TO 100 PAGES.

The act referred to is, however, in need of amendments. It limits

to 1,000 copies every publication exceeding 100 octavo pages, unless

otherwise ordered by Congress. This proviso has seriously interfered

with the utility of the Department in its lawful and prescribed duty

of disseminating information in accordance with the law creating the

Department. Legally, under the present method of distribution, only

those persons decided to be properly entitled to them, may receive

publications free of charge. Therefore, the thousand copies' limita-

tion is an unnecessary and inequitable restriction, and does injustice

to many citizens who are actively and usefully cooperating with the

Department for the love of agriculture itself and without pecuniary

remuneration.

DISCOURAGEMENT OF PRIVATE ENTERPRISE.

The Public Printer may, under this law, supply at cost to parties

asking for them while the work is in press a limited number (not

exceeding 250 copies) of any publication. For electrotype plates of
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the same he is required to charge an amount sufficient to cover the

entire cost, including composition, manufacture of the plates, and 10

per cent additional. These provisions limit the distribution of the

publications containing useful information while they save the Gov-
ernment nothing. Such sales ought to be made only upon the ap-

proval of the head of the Department and subject to regulations made
by the Public Printer, but some method should be adopted by which

the publications of the Department of Agriculture, at least, may be

indefinitely multiplied without public cost and by private enterprise.

Neither the Department of Agriculture nor the Government itself

can continue for the next five years, even, to increase its publications

for gratuitous distribution in the same ratio that such publications

have increased during the last five years without disbursing many
millions of dollars. Many good citizens disapprove of the Govern-

ment or any Department thereof becoming a competitor with the

authors and publishers of books relating to pisciculture, geology,

horticulture, entomology, agriculture, and kindred sciences. And it

is frequently asked why discriminations should be made and useful

literature published by the Government and circulated gratuitously

among the people upon a particular line of subjects, employments,

and interests, while all other vocations are left to think out and pub-

lish their own literature.

NEED OF GREATER ECONOMY.

While the act of January 12, 1895, was presumably designed to

effect economy in the work of publications, and while it has to some
extent fulfilled this design in the way of limiting the free promiscuous

distribution of Government documents, it has in some respects

increased rather than decreased expenses. The expense of conduct-

ing the branch printing office of this Department under the conditions

imposed by the act in question amounts to $16,000 yearly, which is

considerably more than twice as much as it has cost previously, and
though there has been marked improvement in both the quantity and
quality of the work, the increased expense has been disproportionate

to the benefits obtained. As regards the economy effected under the

act by reason of the restrictions which it permits—and in fact enjoins

—

in the distribution of public documents, it is discouraging in the

extreme to find efforts at economy in this direction neutralized by
special appropriations for the printing and free distribution of certain

publications, the need for which exists in some cases so little that not

a single copy is provided for the use of this Department, notwith-

standing the fact that the cost of the work is deliberately added to

the appropriations estimated for as necessary by the Secretary of

Agriculture. In the act making appropriations for this Department
for the current fiscal year, $82,500 was so added for the purpose of

printing 60,000 copies each of the Report upon the Diseases of the
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Horse and the Report upon Diseases of Cattle, to be given away by
Congress.

Strenuous efforts have been made by the present Secretary in behalf

of economy in this line as well as in others. And yet the increased

number of publications have made it necessar}- to ask for an appro-

priation for printing in this Department of neaiTy $100,000, and also

for a further increase in the appropriation for the editing, illustrat-

ing, and distributing of the carloads of matter yearly evolved hy the

several bureaus and divisions.

GROWTH OF PUBLICATION WORK.

The Division of Publications now embraces the work of distribution.

Heretofore it included only editing and illustrating. The several

appropriations expended under the direction of Mr. George William
Hill, chief of this division, aggregate $170,000. The total appropria-

tion of 1896 is considerably less than 50 per cent -over that made for

1894, while the number of publications issued exceeds this year by 85

per cent those issued in 1894, and the total number of copies is 100

per cent greater. This is sufficient evidence that the appropriations

for this division have been carefully, efficiently, and economically

handled, and that the increase of money disbursed is unavoidable

simply owing to the constantly increasing issue of publications by
the Department.

In 1891 appropriations for the purposes of publication in the United

States Department of Agriculture amounted to $87,600. Only 124

bulletins, pamphlets, and other documents were issued, and the total

number of copies printed was 2,384,447. But during the year 1896

appropriations of $172,740 paid for the 376 publications, numbering

6,561,700 copies. The increase in expenditure was less than 100 per

cent, the increase in number of publications more than 300 per cent,

and the increase in the number of copies distributed 175 per cent.

And during the year 1896 the salary list of the Division of Publica-

tions, including work of editing, illustrating, and all other office labor

involved, has been actually less than it was in 1891.

In view of the foregoing facts, the estimates for the work of the

Division of Publications for the next fiscal year must, it is believed,

commend themselves as reasonable and necessary.

GRATUITOUS SEED DISTRIBUTION BY THE GOVERNMENT.

The contract for furnishing vegetable and garden seeds during the

fiscal year 1896 was made with D. Landreth & Sons, of Philadelphia,

Pa., and that for flower seeds was made with L. L. May & Co., of

St. Paul, Minn. Both contracts were let after consultation with and
by and with the advice and approval of the chairmen of the Com-

mittees on Agriculture in the United States Senate and House of

Representatives.
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The dissemination is tabulated and made explicit by well-considered

figures in the report of the special agent who had the matter in charge.

The seeds distributed gratuitously by the Government during the

fiscal year closing on the 30th of June last weighed a little over 230

tons. The cost of carrying them through the mails was over $70,000.

They occupied 30 mail cars in transportation.

Careful computation shows that the seeds sent out by the Depart-

ment of Agriculture during the year would have planted 21,038 acres

of cabbage, 10,768 acres of lettuce, 10,712 acres of tomatoes, and other

garden vegetables in proportionally large areas. Briefly, the seed

gratuitously sent about the country would have planted more than

115 square miles of garden. In other words, it would have planted a

strip of ground 1 rod in width and 36,817 miles in length. Such a

strip would reach one and one-half times around the globe, and a pas-

senger train going at the rate of 60 miles an hour would require 51

days 3 hours and 14 minutes to travel from one end of this gratui-

tously seeded truck patch to the other.

Each Congressional quota contained seed enough to plant more than

163£ acres.

The 10,125,000 packets of vegetable seeds cost the Government
$75,000, while the transportation of the same through the mails added
the sum of $74,520, making a total cost directly to the Government of

$149,520 for the gratuity, paid for by money raised from all the people,

and bestowed upon a few people.

Samples of all seeds sent out were carefully and thoroughly tested

by Mr. Gilbert H. Hicks, expert, as to purity and germinative power.

A complete record has been kept of all the shipments of blank franks

and also of the miscellaneous lots of addressed franks from each Sena-

tor and Member of Congress, and receipts have been taken from the

postmaster and postal clerk furnished by the Post-Office Department
during the shipment of the seeds. Records of the mail packages

show by whose orders they were mailed, to whom sent, the post-office

address, and the dates they were sent out.

CONTRACTS FOR CURRENT YEAR'S DISTRIBUTION.

For the year ending June 30, 1897, seeds have been contracted for

amounting to $130,000 in value. Owing to lower prices, it is safe to

say that each Congressional quota will be nearly double what it was
in the year 1896. And careful estimates make it obvious that the

gratuitous distribution of seed by the Government during the year

1897 will amount, at retail price valuation, to more than $2,000,000.

And because of this competition of free seed with the retail seedsmen
of the country, an attempt was made recently to enjoin the Depart-

ment from purchasing seed with the appropriation made at the last

session of Congress. But the injunction was denied, and thus the

great privilege of gratuitously furnishing garden and flower seeds to
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a small per cent of the people out of money raised from the revenues

of all the people was conserved to Members of Congress and the offi-

cers of the Department of Agriculture. It is estimated that the distri-

bution for this year will be sufficient to plant about 230 square miles

of ground, and will therefore employ in the distribution about 60

mail cars.

The Secretary of Agriculture sincerely regrets this unnecessary and
wasteful expenditure of public moneys, and hopes that Congress may
in good time put a stop thereto.

EXPERIMENT STATIONS.

By authority of act of Congress making appropriations for the

Department of Agriculture for the fiscal year ending June 30, 1896,

and also, in subsequent acts, examination of the work and supervision

of the expenditures of the agricultural experiment stations estab-

lished under act of March 2, 1887, have been made. A report of these

investigations has been sent to Congress. It shows that the operations

of a majority of the experiment stations have been within the scope

and letter of the law. Some stations, however, are still defective

in their organization and work. They do not use sufficient care in

the expenditure of the funds as provided for by the terms of their

organic act.

The expansion of the experiment station enterprise immediately

following the passage of that organic act was too rapid to be either

wise or deliberate. It necessitated the employment of many officers

who had not proper scientific education or experience. Imperfect com-

prehension of the functions and duties of experiment stations on the

part of governing boards and officers intrusted with the management
of the stations has in many instances led to misdirected effort; in

some to superficial work, and in others to expenditure of the public

funds for work not contemplated in the original act.

It was, however, impossible to organize, simultaneously, fifty or sixty

new institutions for original scientific research of an entirely novel

character without falling into many errors. This criticism, therefore,

of misdirected efforts is meant for the few and not for all.

Some institutions have made the error of confusing work and

expenditure intended for instruction with that intended for experi-

mentation. Some stations expended large sums of money in what

may have seemed experimenting, but was in reality the conduct and

maintenance of large farms on which general crops (with, perhaps,

some improved methods) were produced.

PROPER FUNCTIONS OF EXPERIMENT STATIONS.

The experiment station was not designed to be a model farm.

There is neither warrant in law nor justification in circumstance* for

making it such.
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Another seeming misuse of funds has "been brought about by the

acceptance of donations of farms from enterprising citizens or from

communities upon condition that permanent substations should be

established upon them. Such farms have been often accepted without

properly considering the nature of the soil of the land donated or the

real needs of the locality. Thus much money has been wasted for

building and equipments upon farms where only superficial and tem-

porary experiments can be conducted.

In some cases too frequent changes in boards of control, resulting in

changes of policy with regard to the station and changes in the station

staff, have worked great injury and discouragement. An experiment

station's proper management has no possible relation to any political

part}' whatsoever. It should be in the hands of the best experienced

and most practical scientists of the State or Territory. It should be

permitted to go on increasing its utility and establishing its perma-

nence without political interference.

Some stations have endeavored to cover too many lines of work.

Manj' stations were organized originally as so-called "all-around sta-

tions." The}' had a large staff of officers called "agriculturists,"

"chemists," "botanists," "entomologists," and "horticulturists."

They paid small salaries, and, with few facilities for work, achieved

small results. Most of the officers were obtained from the agricultural

college faculties. They were allowed very little time from their teach-

ing duties therein, and consequently could not thoroughly conduct

experimental investigations. In some cases this practice led to an
almost total diffusion and exhaustion of the experimental and station

funds. Such stations had no definite aim and organization, and some-

times little administrative ability. Every station should have its own
executive head or secretary, like any other department in the college,

and he should report to the president or chancellor who represents the

controlling board.

FUNDS OF THE STATIONS.

It is regretted that so many of these institutions for higher scien-

tific education in the United States have been limited as to funds with

which to make original research; much useful investigation has,

however, been carried out by professors connected with them, not-

withstanding very limited means, purely from a love of science.

Largely this has been accomplished outside of their regular duties

and at great inconvenience and expense to themselves personally.

The experiment station act gives the land-grant agricultural col-

leges $15,000 per annum especially for original research in agriculture.

This is equivalent to 5 per cent per annum upon an endowment of

$300,000 for each station. And this fund ought to be regarded as a

sacred trust and devoted entirely to the advancement of agricultural

science through conscientiously directed original research. If this

course be pursued in all the institutions, as it has been faithfully
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pursued in some, practical agriculture will receive vastly increased

benefits. The colleges themselves will be greatly strengthened in

resources, and will attract to themselves more and better students of

agriculture and allied sciences.

A separate account of the funds bestowed by the Xational Govern-
ment should be kept by the accounting officer of every college having
an experiment station. Care ought to be taken that neither directly

nor indirectly shall any part of this specific trust fund be diverted to

general college purposes.

REGULATIONS FORMULATED BY THE DEPARTMENT.

Complying with the authority granted by Congress, the United
States Department of Agriculture formulated general principles and
regulations for the guidance of experiment station expenditures.

This was for the purpose of bringing the disbursement of those insti-

tutions within the provisions and intent of the law. It is hoped that

hereafter these directions will be accurately carried out in every

respect. If the United States experiment stations do not universally

conform to the literally correct interpretation of the organic act, it

will become necessary to amend the law so as to definitely describe

the functions of the institutions and absolutely compel a more rigid

accounting for the funds appropriated by the Government of the

United States.

Investigations made up to this time verify and affirm the wisdom
of the recommendations for the expenditure of these moneys under

the supervision and direction of officers of the United States which

were made by the Secretary of Agriculture in his report for the fiscal

year 1893. The necessity of a governmental and a strict accounting

for these funds, is generally recognized by the governing boards and
officers of all the experiment stations.

PRELIMINARY INVESTIGATIONS IN ALASKA.

Propositions have been made in Congress and elsewhere looking to

the establishment of an agricultural experiment station in Alaska,

but information as to the present condition and possibilities of agri-

culture in that Territory is so limited that a recommendation for the

establishment of a station therein is not warranted. Until there

shall have been made a preliminary examination of the soil and cli-

matic capabilities of Alaska, it is deemed unwise to establish stations

therein. But the estimates for appropriations for the coming fiscal

year include one of $5,000 for the purpose of making explorations and

investigations as to the agricultural resources of that Territory.

NUTRITION INVESTIGATIONS.

The appropriations for looking into the nutritive value of the vari-

ous articles and commodities used for human food were continued
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and increased by Congress for the past fiscal year. The supervision

of the work accomplished under this appropriation remained in charge

of the Office of Experiment Stations and the general policy pursued

was that outlined in previous reports. As stated in the report of the

Secretary of Agriculture for the year 1895, the effort has been made
"to build up centers of inquiry where the more scientific and funda-

mental problems can be best investigated, where workers in this line

can be efficiently trained, where the importance and usefulness of

accurate information regarding the rational nutrition of man will be

impressed upon large bodies of students and from which the practical

results of food investigations may be widely and efficiently dissemi-

nated."

Experiment stations, agricultural colleges, and other educational

institutions, as well as some benevolent associations, have joined

with the Department in making these valuable investigations. The
funds at the disposal of the Department were more economically and
efficiently used in the encouragement of researches on the food and
nutrition of man at institutions of learning, in various parts of the

country, which would contribute the services of experts, laboratories,

and other resources, than they could have been in any other way.

In nearly every locality where nutrition investigations have been con-

ducted they have been with the cooperation of some institution of

learning. Thus the assistance of those especially interested in this

kind of research has been secured; thus the inquiries have been
rendered more effective; thus the results, besides being reported to

the Department, have been disseminated by publications throughout

the country, anc thus also they have been generally utilized to the

best advantage. Under no other system of operation could so large

an amount of good have been accomplished with the appropriations

which Congress made for this specific purpose. The data already

collated are much more numerous and extensive than could have
been obtained in years by the Department alone, unaided by the coop-

eration of colleges, universities, and their professors.

Reference is made to the report of the Office of Experiment Stations,

under whose direction these researches have been pursued, for inter-

esting details of the work.

AGRICULTURAL COLLEGES AND THE CIVIL SERVICE.

In the future may it not be possible for an arrangement to be made,
in accordance with law, between the presidents of agricultural colleges

and the directors of experiment stations on the one hand and the

United States Civil Service Commission on the other hand by which
the certificates of the former as to industry, ability, and character will

permit their graduates, under the direction of the Secretary of Agri-

culture, to enter the service without competitive examinations? If a

reasonable construction of existing law permits those who have
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devoted years of study at experiment stations and in agricultural col-

leges, and thus made themselves especially skilled and expert in

specific lines of investigation, to enter the scientific bureaus and divi-

sions of the United States Department of Agriculture after a rigid

examination by their preceptors and certification by them as to their

merits, will not the country begin at once to realize direct benefits

from experiment stations and agricultural colleges which under the

present system seem to be wanting?
In short, by a judicious extension of civil-service rules can not the

agricultural colleges be increased as to number of students and at the

same time made a scientific rendezvous whence the Department of

Agriculture may with certainty always draft into its service the high-

est possible ability and acquirements in specific lines of scientific

research ?

ACKNOWLEDGMENTS AND RECOMMENDATIONS.

Reviewing the operations of the Department, it is shown that there

has been a material advance in the practical utility of the work car-

ried on by the several chiefs of bureaus and divisions of the Depart-

ment during the last four years. Some lines of investigation have been

suspended, and others, notably those of soils and grasses and nutri-

tion investigation, have been instituted. It is believed that the Sec-

tion of Foreign Markets will prove of great educational and commercial

advantage to the farmers of the country. It is also obvious that the

improvements which have been made have not added to the burden
of the public expense.

In this last report of the present Secretary of Agriculture he

acknowledges with cheerfulness the efficient cooperation of the em-
ployees of the Department. He likewise gladly acknowledges his

indebtedness to the Chief Executive of the nation, who at all times has

given his encouragement and support to every effort made in behalf

of a businesslike and economical management of this Department.

Estimates for the ensuing year have been discussed carefully by the

Secretary and his able assistant and those chiefs of divisions and

bureaus whose positions and intelligent zeal have rendered their

advice valuable and desirable. The appropriations estimated for

the next year are reasonable and just. Whatever useful results may
be obtained by their proper disbursement will redound to the honor

of the succeeding Secretary of Agriculture, under whose immediate

direction thej- are to be expended.

The recommendations of former reports as to the importance of

speedily providing new and adequate buildings for the proper accom-

modation of the Department of Agriculture are strenuously renewed.

In this connection it is a duty to protest against the inexcusable

practice of including in the appropriations for this Department funds

to be expended by the heads of other Departments or of bureaus in
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other Departments over which the Secretary of Agriculture has no

supervision or control. For the current fiscal year there was included

the sum of $82,500 in the appropriations for the Department of Agri-

culture for certain publications to be distributed by Members of the

Senate and House of Representatives. Over that sum of money and

the publications provided for no officer of this Department has the

slightest supervision. In the same bill there is an appropriation

made of $4,500 for the Geological Survey, which rightfully should

have been charged to the Department of the Interior. There is

neither equity nor good reason for charging to the account of one

Department expenditures which are to be made by the officers of

another and for which the head of the Department to which the

appropriation is charged can be in nowise held responsible.

THE CONDITION OF AMERICAN FARMERS.

The farmers of the United States hold 72 out of each 100 farms

—

occupied by their owners—absolutely free from mortgages or other

incumbrances. The debts secured by liens upon lands used for tillage

and the production of crops aggregate, after throwing out the mort-

gage indebtedness of railroads and other corporations, less than one-

sixth of the total indebtedness of the citizens of the United States

secured upon real estate.

Out of each thousand farms in the United States only 282 are mort-

gaged, and three-fourths of the money represented by the mortgages

upon the 282 farms was for the purchase of those farms or for money
borrowed to improve those farms. And the prevalent idea that the

West and the South are more heavily burdened with farm mortgages

than the East and Northeast sections of the United States is entirely

erroneous.

The States along the North Atlantic shores are quite heavily encum-
bered with farm mortgages, and New Jersey carries a debt of this

kind greater, in proportion to its farm valuations, than any State in

the American Union.

The constant complaint by the alleged friends of farmers, and by
some farmers themselves, is that the Government does nothing for

agriculture. In conventions and congresses it has been proclaimed

that the farmers of the country are almost universally in debt, despon-

dent, and suffering. Largely these declarations are without founda-

tion. Their utterance is a belittlement of agriculture and an indignity

to every intelligent and practical farmer of the United States. The
free and independent farmers of this country are not impoverished

;

they are not mendicants ; they are not wards of the Government to be

treated to annuities, like Indians upon reservations. On the other

hand, they are the representatives of the oldest, most honorable, and
most essential occupation of the human race. Upon it all other voca-

tions depend for subsistence and prosperity. The farmer is the
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copartner of the elements. His intelligently directed efforts are in

nnison with the light and heat of the sun, and the success of his labors

represents the commingling of the raindrops and his own sweat.

Legislation can neither plow nor plant. The intelligent, practical,

and successful farmer needs no aid from the Government. The
ignorant, impractical, and indolent farmer deserves none. It is not

the "business of Government to legislate in behalf of any class of citi-

zens because they are engaged in any specific calling, no matter how
essential the calling may be to the needs and comforts of civilization.

Lawmakers can not erase natural laws nor restrict or efface the oper-

ation of economic laws. It is a beneficent arrangement of the order

of things and the conditions of human life that legislators are not

permitted to repeal, amend, or revise the laws of production and
distribution.

EFFECTS OF THE HOMESTEAD LAW.

The attention of those who complain of the condition of the Ameri-
can farmer and the hardships which, by stress of the competition of

all the farmers of all the world, he is at times compelled to endure, is

called to the fact that nearly 2,000,000 of farms of 80 acres each in the

United States have been given away by the Government under the

homestead act of 1866, during the last thirty years. Those farms con-

tain many millions of acres of arable land.

This giving of something for nothing has resulted in an abnormally

rapid increase of the acreage under tillage in the United States during

the last thirty years. This also has caused decline in farm land

values in the Eastern and older States. Under the timber-culture

law the amount donated was equivalent to over 550,000 more farms of

the same size. This takes no account of the desert land laws, under

which numberless choice locations were given away, or of the large

body of land patented to States and corporations and sold at merety

nominal prices to build up the country. Lands long tilled and ren-

dered rjartially infertile could not, of course, enhance in value and
sell in competition with virgin soil which was being donated by the

General Government. Lines of rail transportation have either pio-

neered the homestead lands or quickly followed their settlement.

Reduction in the cost of carriage has made the long haul of the

products from those far away—given away—farms but a trifle more

than the freight upon products grown in the Middle and Eastern

States going to the same domestic markets or to those of Europe.

No legislation relative to the public domain has been so directly

inimical to the farmers who had bought and paid for the lands upon
which they lived and labored. Until the homestead law came into

vigor, in 1866, the farmers of the United States competed with each

other upon land representing accumulated capital and fixed invest-

ments, but after the homestead-law lands began to produce and ship

into market crops from the vast area of fertility which the}7 represent,
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Eastern and Middle States' land values declined. It was impossible

for them to enhance in competition with fresher and more productive

land obtained as gratuities by other farmers. It was equally impos-

sible—demand remaining stationary and supply suddenly increas-

ing—for farmers in the older States to profitably sell their products

in competition with those of the newer States grown upon lands which

cost their owners nothing.

RATES OF INTEREST UPON FARM MORTGAGES IN THE UNITED STATES.

Man}^ misinformed persons have declared in their lamentations as

to the alleged wrongs of farmers that even money lenders charge

greater rates of interest for money loaned upon lands occupied as

farms than for that loaned upon other kinds of real estate. So much
has been said relative to this subject that it becomes a duty to present

in indubitable shape the facts and figures regarding interest upon

farm land loans.

The rate of interest charged on mortgages upon homes—that is, resi-

dential property other than farms—averages throughout the United

States eighty-four one-hundredths of 1 per cent less than the rate of

interest charged upon farm loans. In seventeen States the average

rate charged on the latter loans is less than that demanded for loans

upon other homes and residential property. In two States the rates

are the same upon urban and rural real estate. In Pennsylvania,

Maryland, Virginia, West Virginia, Kentucky, Michigan, Wisconsin,

Iowa, and Kansas, and in Texas and Alabama, the rates of interest

are less upon money secured by farm mortgages than they are in those

States upon money secured by other realty.

In five States, including Kansas, the difference in favor of the

farmer is from one-fourth to one-half of 1 per cent per annum, and in

Texas it is over 1 per cent.

The agriculturist is not discriminated against as compared with any
other class of citizens when he comes to borrow money. But if the

Western farmer does pay a somewhat higher rate of interest than he

would have to pay in the East, so does the Western merchant, lumber-

man, banker, common carrier, or manufacturer also have to pay a

higher rate than persons engaged in the same business nearer the

money centers.

During the last ten years in the Western States there has been a

steady maintenance of land values in nearly all sections, and in some
an enhancement of the prices of land. Between 1880 and 1890 the

increase of farming-land values, as reported by the occupants of the

farms themselves, was more than enough to offset the entire interest

charge for the decade in most of the great agricultural States of the

West and South. In Kansas and Nebraska the increase of land values

in that period of time exceeded the entire farm incumbrance, princi-

pal and interest. In the States of Washington and California it was
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nearly twice as great as the combined principal and interest. In fact,

where the interest was highest the increase in value was greatest.

Average interest rate per annum on farm mortgages in force in 1890.

Per cent.

North Atlantic States 5. 62

South Atlantic States 6. 64

North Central States 7. 43

South Central States 8. 05

Western States * 9. 08

The United States 7.07

Taking the country as a whole, the most numerous class of farm
mortgages and that representing the largest total incumbrance was the

class that paid 6 per cent.

North Atlantic Group.
Per cent.

Proportion of farm mortgages paying 5 per cent interest, or under 30. 60

Proportion paying not more than 6 per cent 98. 16

North Central Group.

Proportion paying not more than 6 per cent interest 21. 34

Proportion paying not more than 7 per cent interest 51. 60

Proportion paying not more than 8 per cent interest 83. 54

Western Group.

Proportion paying not more than 8 per cent interest 37. 74

Proportion paying not more than 10 per cent interest 88. 14

Typical States and average rates of interest on farm mortgages.

Per cent.
|

Per cent.

Pennsylvania 5. 43 Minnesota 8.18

Massachusetts 5.58 I Nebraska 8.22

New York 5.66 Colorado 9.23

Ohio 6.68
:
South Dakota 9.52

Indiana 6. 89

Illinois 6.92

Wisconsin 6. 64

Michigan 7. 10

Iowa 7.36

Missouri 7.93

Kansas 8.15

North Dakota 9. 54

Wyoming 10. 92

Idaho.. 10.55

Utah 10.13

Washington 9. 87

Oregon 9.06

California 8. 78

RECENT ANNUAL SALES OF FARM PRODUCTS ABROAD.

Attention is called to the fact that during the fiscal year just ended

the exported products of American farms aggregated a value of

$570,000,000. That is a gain of 817,000,000 over the preceding year.

During the fiscal year 1896 agricultural products make up only 66 per

* Rocky Mountain region and Pacific Slope.
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cent of the total exports of the United States, as against 70 per cent in

1895, 72 percent in 1894, and 74 per cent in 1893. But the reason of a

relatively decreased value of 4 per cent, with an increase in the absolute

valuation of agricultural products shipped in the year 1896, amount-

ing to $17,000,000 more than those of the preceding year, 1895, is solely

due to the unprecedented sale abroad of American manufactured

goods and commodities, the exports of which from the United States

jumped from a valuation of one hundred and eighty-four millions of

dollars ($184,000,000) in 1895 to two hundred and twenty-eight millions

of dollars ($228,000,000) in 1896.

GENERAL PROSPERITY DEPENDENT UPON AGRICULTURAL PROSPERITY.

It is admitted by all economists that general prosperity depends

absolutely upon agricultural prosperity. The largest market for the

products of agriculture and for the products of the manufactories is

admittedly the home market. It is, however, true that the export

trade is the regulator, the balance wheel, for domestic trade. There-

fore, it follows that the interest of the manufacturer, as well as of the

farmer, is found in the most rapid possible increase of the export of

farm products. By such exportations farmers and those engaged in

subsidiary arts, who constitute nearly one-half of the population of the

United States, and who mainly create the demands of the home mar-

ket for manufactured goods, will have an increasing power to buy
those goods. On the other hand, the imported products of agriculture

are limited in number. They are mainly sugar, wool, hemp, coffee,

tropical fruits, and nuts.

Any commercial system which will increase with celerity and extend

with certainty the export of farm products from this country will be

of the utmost advantage to agriculture and all those interested in its

profitable expansion. And that political economy which best advances

the interests of the agriculturists furnishes the best impetus to the

manufacturers of the United States, because when the prosperity of

the American farmer is established by virtue of constantly increasing

sales of his products in foreign markets normal and legitimate protec-

tion will have been secured to the American manufacturer, for his

best customers are farmers and those engaged in occupations which
depend directly for profit upon the prosperity of farmers.

THE BEST MARKETS FOR AMERICAN PRODUCTS.

The best foreign markets for American products and commodities

are among those nations whose power to buy things and pay for them
has been augmented by the use of labor-saving inventions. The
principal market, therefore, for American exports is found in the

United Kingdom of Great Britain and her colonies, which took dur-

ing the last fiscal year $511,751,040 worth of exports from the United

H. Doc. 6 iv
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States. That is to say, English-speaking people bought 58 per cent

of all commodities and products exported from the United States

during the fiscal year 1896. Germany, France, Holland, and Belgium
purchased during the same period of time 8210,953,054 worth of exports

from the United States. That is, the United Kingdom of Great Britain

and the nations enumerated purchased 81.9 per cent of the entire

export output of the United States during the fiscal year 1896.

Other nations, including the remainder of Europe, Asia, Africa, and
South America, took the balance of American exports, which amounted
to 8160,902,844 in value and to 18.1 per cent of the entire shipments
of this country.

QUESTIONS FOR THE AMERICAN FARMER.

The question for American farmers and all other citizens engaged
in gainful occupations to consider is, How can the United States sup-

ply the markets of the world with staple food products and necessary

articles of manufacture ? If the labor cost of a product is governed

by the rate of daily wages, how can a dollar's worth of farm products,

or of commodities from manufactories in the United States, be sold in

foreign parts ?

Is not that nation which, like the United States, possesses the greatest

power and facilities for producing and manufacturing those exchange-

able things which the world demands destined to monopolize the mar-

kets of the globe ? Do not the most favorable natural conditions for

varied and successful agriculture abound in the United States ? In

what country is there less burden of national taxation ? What other

people pay so little for the maintenance of a standing army? Who
can compete with the American farmer or the American manufacturer
in developing the best results of human toil with a minimum of human
effort?

EFFECT OF LABOR-SAVING INVENTIONS—WAGES.

In the United States labor-saving inventions are applied in almost

every avenue of production. Nowhere else on the globe has agricul-

ture so many improved, useful, and ingenious devices, implements,

and machines at its command. Therefore the exports of American
farm products must increase ; and the sales from those exports, after

yielding adequate profits to maintain the farm, will yield also a higher

rate of wages to those who do the mechanical and manual work than

the wages paid in those nations which are our principal customers.

Necessarily the wages paid in the United States—for instance, in the

production of wheat and cotton, the great articles of export—are from

50 to 500 per cent higher than they are in those countries with which

we compete in selling our cotton and wheat: while in manufactures

from the metals the wages paid those who make articles of iron and
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steel for export are from 25 to 100 per cent higher than the wages
paid workers in the same industries by the nations with which we
compete.

MILLIONS DEPEND UPON FOREIGN MARKETS.

Under the foregoing conditions, about 1,700,000 laborers on Ameri-

can farms are almost constantly employed in developing agricultural

products for exportation.

At the same time, with a rapidly increasing export of manufactured
articles from the United States, the number of laborers engaged in

mechanical occupations, who must depend for their steady employ-

ment upon the demand which the world makes for American goods,

is constantly increasing. It is probably quite safe to declare that at

least two millions of American workmen, on farms and in factories,

subsist almost wholly upon employment based upon foreign demand
for American commodities. And in this contest for feeding and fur-

nishing mankind—notwithstanding the fierce competition which meets

us all over the globe—American Agriculture, Manufacture, and Com-
merce are steadily gaining more trade, and thus furnishing an

enlarged wages fund, on a Gold basis, out of which many thousands

of American laborers and skilled artisans draw their yearly remunera-

tion, and upon which they and their families largely depend for

employment and comfort.

J. Sterling Morton,
Secretary.

November 16, 1896.





REPORT OF THE CHIEF OF THE BUREAU OF ANIMAL INDUSTRY.

U. S. Department of Agriculture,
Bureau of Animal Industry,

Washington, D. C, Octobers, 1896.

Sir: I have the honor to transmit herewith a report of the opera-
tions of the Bureau of Animal Industry for the fiscal year ended
June 30, 1896.

Respectfully, D. E. Salmon,
Chief.

Hon. J. Sterling Morton,
Secretary.

WORK OF THE INSPECTION DIVISION.

MEAT INSPECTION.

The inspection of all the animals slaughtered in the United States

for human food, the meat of which is to he shipped in the channels of

interstate or foreign commerce, is a task of such magnitude and
necessitates a service of such proportions that it requires years to build
up and train a sufficient force and extend its operations over our entire

territory, as contemplated by the law. The work of this division has,

therefore, been progressive, and the meat inspection at the abattoirs,

which in 1892 included but 3,800,'000 head of animals and in 1893
but 4,885,000, has in 1896 been applied to the enormous number of

23,275,000. In addition to this abattoir inspection, there has been an
inspection in the stock yards of animals going to abattoirs in other cities,

or which have been purchased by various buyers not having other
inspection, to the number of 12,641,000. The inspection force of the
Bureau has, consequently, made an ante-mortem inspection during
the year of a total of 35,917,000 meat-producing animals. This has
been an increase of more than 50 per cent over the preceding year.

The number of abattoirs and cities at which inspection is conducted
has nearly doubled within the year.
There must be a still further increase of the inspection service, for,

although by far the greater part of the meat shipped from State to

State or to foreign countries is inspected, there is still a considerable
quantity which is not reached. The consumer of our meats in other
countries may be easily protected from that which is uninspected by
a regulation of his government requiring all imported meats to bear
inspection marks, but our own citizens do not yet receive such an
absolute protection, as the inspection is not sufficiently extended to

warrant a prohibition of the interstate shipment of all meat that has
not been inspected. American consumers may, however, demand of

the retailers of meats that only the inspected article be sold to them,
and they can satisfy themselves that this is done by examining the
tags and stamps which are put upon it for identification.

H. Doc. 6 I
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The meat-inspection force is now a very efficient one. A large por-
portion of its members are able and experienced men. and the addi-
tions made by appointment from the eligible list upon certification
by the Civil Service Commission have been notably superior to the
men obtained before this force was brought within the classified serv-
ice. The discipline has, also, greatly improved since the merit system
was adopted.
With this efficient force at our command, it has been possible to

greatly extend the system of ante-mortem inspections in the stock
yards and to embrace all of the important centers of the live stock
trade. The animals entering these yards are inspected, and those
found to be diseased or in a condition unfitting them for the produc-
tion of wholesome meat are marked with a condemnation tag. showing
that they have failed to pass the inspection. Such animals are held
for future disposition, and as a large proportion of them have been
rejected on account of pregnancy they and their young are allowed
to be shipped to the country in order that they may be fed until iu a
suitable condition for slaughter. Of the condemned animals which
are not returned to the country, some die in the pens, others are
released after they have been held until their condition has improved,
but the greater part is slaughtered, and if the post-mortem exami-
nation confirms the diagnosis that the animals are in a diseased or
unwholesome condition, the carcasses are disposed of in such a manner
that they can not be utilized for human food.

Following is a statement of the ante-mortem work at the abattoirs and
stock yards. The figures in the first column approximate the actual
number of animals inspected for abattoirs having Government inspec-
tion, and includes those inspected in the yards for such local abattoirs
and those inspected at the abattoirs in cities where there is no yard
inspection. The second column gives the additional number of inspec-
tions in the yards on animals not pnrchased for the official abattoirs
in tho.se cities, and does not rernasent the actual number inspected,
for the reason that, as the inspection is made at the scales and the
animals may change hands several times, being weighed on each occa-

sion, the same animal may pass the inspector more than once. The
number of animals rejected as unfit for food at the time of the ante-

mortem inspection is given under the heading "Animals condemned."
YVTiile the exact number of individual live animals inspected can

not be told, the number fiually condemned as unfit for food may be
ascertained by adding the number condemned at the abattoirs, both
ante-mortem and post-mortem, and the number condemned post-

mortem in the stock yards inspection.

Ante-mortem inspection.

Animals-

Cattle
Sheep
Calves
Hogs -

Total

Number of inspections. Animals condemned.

For official For abat-
abattoirs toirs m

1
in cities other cities Total.

At abat- In stock
Total.

where the and miscel- toirs. vards.
inspection laneous
was made. buyers.

4.(1.50.011 3.470.512 7.520.523 233 22.123 22.356

4. no. lso 1,608,094 6.318.284 692 12. 533 13.225

213. 575 101,271 314,846 47 2,790 2.837

14,301,963 7.452.863
!
21,754,836 11.S89 39,092 50,981

12, 641,740
j

35.917.479 12. stil ;o.53s «9.
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Last year the number of animals inspected for abattoirs having
official inspection was 18,783,000, and the total number of ante-mor-
tem inspections made was 23,885,721. There has been an increase,

therefore, in the number of animals inspected for abattoirs where
inspection was maintained of 1,492,739, or nearly 21 per cent, which
is due principally to the extension of the inspection of sheep where
it had not been possible to do so before. The increase in the total

number of inspections is 12,031,758, or over 50 per cent.

Following is a table showing the number of animals inspected at

time of slaughter and number of carcasses and parts condemned

:

Post-7)iortem inspection

.

Number of inspections. Carcasses condemned.
Parts of

Animals. At abat-
toirs.

On ani-
mals con-
demned
in stock
yards.

Total.
At abat-
toirs.

Stock
yards
inspec-
tion.

Total.

carcasses
con-

demned
at abat-
toirs.

Cattle 3,985,484
4,629,796

256, 905
14,250,191

9,977
3,546

931
28,028

3,995,461
4,633.342

257, 836
14,278,219

4,886
2,794

276
31,178

3,871
1,541
761

15,011

8,757
4,335
1,037

46, 189

6,798
242
33

33. 930

Total 23,122,376 42,482 23,164,858 39, 134 21, 184 60,318 41,003

Last year the number of post-mortem inspections reported was
18,883,275.

There were 13,289,680 quarters and pieces of beef, 328,589 carcasses
of hogs, 151,959 sacks of pork, 3,516,896 carcasses of sheep, and 183,685
carcasses of calves tagged or otherwise marked as inspected meat. Of
these there were exported 1,030,331 quarters and 16,818 smaller pieces
of beef (equivalent to nearly 260,000 cattle), 319 carcasses of sheep, and
3,281 carcasses of hogs.
The meat-inspection stamp was affixed to 3,697,701 packages of beef

and 6,031,165 packages of hog products; 63,313 of the latter contained
microscopically examined pork. There were issued 15,211 certificates

of inspection for meat products, of Avhich 3,181 were for microscopically
examined pork.

. There were sealed 11,855 cars containing inspected meat in bulk for
shipment to establishments having Government inspection and to

other places.

The cost of this work was $341,456. 21, or 0. 95 cent for each ante-mortem
inspection, and covers the expense of all the subsequent work of post-
mortem inspection, tagging, stamping, and issuance of certificates of
inspection. In 1895 it was 1.1 cents, in 1894 it was If cents, and in
1893 it was 4f cents.

Table showing number of abattoirs and cities ivliere inspection was maintained
during the fiscal years given.

Fiscal year.
Number
of abat-
toirs.

Number
of cities.

1892 28
37
46
55
102

12
1893 16
1894 17
1895 19
1896 26,
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MICROSCOPIC INSPECTION OF PORK.

The following table shows the exports of microscopically inspected
pork, 1892-1896:

Fiscal vear.
To countries To countries
requiring not requiring Total,
inspection. inspection.

1892.
1893.

1894.
1895.
1896.

Pounds. Pounds. Pounds.
22.025.698 16.127,176 38.152.874
8.059.758 12. 617. 652 20,677.410
18,845.119 16.592.818

! .35.437.937
39.355,230 5.739.368 45.094.59s
21.497,321 1, 403, 559 22.900,830

The great decrease in the exports this year as compared with last

year is probably due to less favorable conditions. The exports for
1895 were unusually heavy, but if we compare with other years it will

be seen that the shipments to countries requiring the inspection were
greater than in 1893 and 1894, and not materially different from 1892.

The shipment of microscopically inspected pork to countries not requir-
ing this inspection has been intentionally discouraged, as the expense
in such case is not warranted.
There were 469,025 carcasses and 510,355 pieces examined, making

a total of 979,380 specimens inspected by the microscopical force;

11,100 samples contained trichina?. The cost of this inspection was
160,485.93, an average cost per specimen of 6.18 cents. Last year the
number of specimens examined was 1,910,415 (almost double the
number this year), and consequently the average cost was less, being
4.9 cents; in 1894 it was 6f cents, and in 1893 it was 8f cents.

The cost of the microscopical inspection per pound of inspected
meat exported was 0.264 cent; in 1895 it was 0.2 cent, and in 1894,

0.248 cent.

[Note.—The cost per pound, as given above, was obtained, as heretofore, by
dividing the cost of the work during the year by the number of pounds exported.

This method is objectionable, because the true average cost per pound can not be
found by it, for the reason that the meat examined during one month may not be
exported for several months. To illustrate this point: During the first six months
the cost was S19.848.92: pounds exported, 10,192.180: last sixmonths. cost. 810.637.01;

pounds exported. 12.108,700. making an average of 0.19 cent for the first period,

and 0. 33 cent for the last. From this it would seem that the meat examined during
the latter part of the fiscal year was intended for shipment during the next year.]

INSPECTION OF VESSELS AND EXPOET ANIMALS.

There were 819 clearances of vessels earning cattle and sheep.

All of these vessels were carefully inspected as to fittings, space, and
other accommodations for live stock before a clearance would be
authorized. The number of certificates of inspection of export ani-

mals issued was 1,393.

Following is a statement showing the inspection of domestic cattle

and sheep for export and the number exported for 1896 and previous

years : .

Fiscal year

Cattle. Sheep.

XU
S
b6r S«?l»

S

^mber™r "*
*5£? JecSd.^^-: ported, *ggf

Number
re-

jected.

Number
ex-

ported.

1896
1895
1894

815,882
657, 756

725, 243
611..542

1.303 1

1.060 !

184
292

377.639
324. 339
360.580

j

280, 570

365, 345
324.299
363. 535
289.240

733. 657
704.044
135,780 --

893
179

422. 603
350.808
85.809

1893 .
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During the year the number of Canadian cattle exported from
American ports was 1,482; number of Canadian sheep, 10,512. Last
year there were 1,834 cattle and 38,873 sheep from Canada.
The percentage of loss in the shipments of cattle and sheep to Lon-

don, Liverpool, and Glasgow, where inspectors of this Department are

stationed, is about half that of last year. The number of cattle

inspected after landing was 348,833; the number lost in transit was
1,107, or 0.32 per cent, against 0.62 per cent last year and 0.37 per
cent in 1894. The number of sheep inspected was 389,534, and 4,587

were lost on the vovage, a percentage of 1.16, compared to 2.7 in 1895

and 1.29 in 1894.

The cost of the export inspection and the Texas fever work, which
includes the inspection of live stock imported from Mexico, was
$107,273.07. Taking half of this sum as the amount chargeable
against the inspection of animals for export, the cost of inspecting the

787,948 cattle and sheep exported would be $53,636.54, or 6.8 cents

per head. Last year the average was 7.74 cents, and in 1894 it was
10.75 cents per head. The number of individual inspections made on
these animals was 1,549,539 in this countiy and 738,367 in Great
Britain, a total of 2,287,906. This gives an average cost of 2.34 cents
for each inspection, against 2.66 last year.

SOUTHERN CATTLE INSPECTION.

During the quarantine season, from February 15 to December 1,

1895, 47,082 cars, containing 1,224,715 cattle, from the infected dis-

trict were received and inspected at the quarantine pens in the vari-

ous stock yards, and 45,390 cars were cleaned and disinfected under
supervision of the inspectors.

Orders issued by the Secretary of Agriculture modifying the regu-
lations governing the importation of live stock admitted cattle from
Mexico, after inspection, for immediate slaughter or for grazing below
the quarantine line, subject to the regulations applying to the native
cattle of the infected district. Under these orders there were 219,814
Mexican cattle imported and inspected during the year.

INSPECTION AND QUARANTINE OF IMPORTED ANIMALS.

The number of animals imported and quarantined during the year
was as follows

:

Quarantine station. Cattle. Sheep. Swine.

St. Denis, Md- 45
265

7

Garfield, N.J 54 22
Littleton, Mass 8
Vanceboro, Me 1

10
380
10

Newport, Vt
Buffalo, N. Y
Port Huron, Mich

Total 455 317 30

There were also at the Garfield Station 12 camels, 1 goat, and 1

deer, making a total of 816 imported animals held in quarantine for
the prescribed period.
The number of animals imported from Canada and inspected, not

subject to quarantine, was 317,038 sheep, 216 swine, 151 cattle, and 2
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deer. There were also inspected 2,168 sheep, 42 hogs, and 3 goats
imported from Mexico.
For the purpose of comparison the following tables are given

:

Table allowing the number of animals inspected for abattoirs having inspection.

Fiscal year. Cattle. Calves. Sheep. Hogs. Total.

1891 83, 891
3, 167. 009
3, 922, 174
3,862,111
3, 752, 111
4.050.011

83,891
3,809.4591892 59,089

92. 947
96.331

109,941
213. 575

583,361
870,512

1,020,764
1,344,031
4,710,190

1893 4 885 633
1894
1895

7,964.850
13,576.917
14,301,963

12,944.056
18 783 000

1896.... 23 "?75 739

Table shoiving total number of employees engaged in meat inspection {only) on the
30th of June of each year and the number of these tcho tvere appointed upon
certification by the Civil Service Commission.

Inspectors and
assistant in-
spectors.

Stock examiners
and taggers.

Clerks.

Micros-
copists.

Assist-
ant mi-
crosco-
pists.

Labor-
ers.

Year.

Total.

Civil
service
appoint-
ments.

Total.

Civil
service
appoint-
ments.

!
Civil

T t
i

j
service

iotai
- appoint-

ments.

Total.

1892 33 L 151
163

11

9
7

5
4

143
177
171
195
183

30
31
16

375
1893 32 6

1 418
1894 40 199 6 439
1895 ....

1896....
51

77
14
46

232
287

... 12 1 32
11

527
579

The effect of placing the force of this Bureau within the classified serv-

ice has been very marked in increasing its efficiency and improving its

discipline. This is particularly apparent with the employees stationed
at other cities than Washington. The decreased expense of the inspec-
tion work is largely due to this improvement in the force. Every per-

son feels now that his standing, retention in the service, and chance
of promotion depends upon the interest which he shows and the care
and fidelity with which his duties are performed.

WORK OF THE PATHOLOGICAL DIVISION.

The most important work of this division during the year has been
an experimental study of Texas fever, with a view to discover a method
of making animals which are shipped to the infected district immune
from the effects of the disease. A number of animals have been treated

by placing ticks upon them at a season of the year when the disease

develops in a mild form, and others have been inoculated with blood
from affected animals. The cattle so treated were shipped to the

infected district early in the summer, together with other animals that

were not made immune, and they have shown a very marked power of

resisting the contagion. It is hoped that by treating animals accord-

ing to this plan it will be possible to take them to the infected district

for the improvement of the herds, and that the serious losses which
have occurred in the past under such circumstances will be avoided.

Experiments have been continued during the year in the hope of

securing a mixture that could be used as a dip for the destruction of

the ticks which disseminate the contagion of this disease. No mixture
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has been found which gave complete satisfaction, but there is reason
to believe that by continuing the investigations a plan will be devel-

oped by which the cattle can be freed from these parasites before they
are shipped from the infected district. A successful method for accom-
plishing this would be of such great importance to cattle raisers in the

infected district that the experiments should be continued until definite

results are reached.
Investigations have also been made of the disease known as rabies,

particularly as it is discovered in the District of Columbia and vicinit}^.

These investigations show the disease to be more prevalent than is

usually supposed, and indicate the necessity of giving information
which will enable those interested to identif}^ the disease when it exists

and adopt proper preventive measures.
An investigation has also been made of the peculiar disease of Flor-

ida and adjacent sections, popularly known as "leeches," and inter-

esting results have been obtained. Full information concerning the
investigations of this division will be found in the Twelfth and Thir-

teenth Annual Reports of this Bureau and in the bulletins issued from
time to time.

WORK OF THE DAIRY DIVISION.

The Dairy Division was established July 1, 1895. Its work has con-
sisted during the year in making a survey of the dairy industry of the
United States and collecting such information as was needed for form-
ing an intelligent idea of the magnitude, condition, and needs of the
dairy industry. A number of bulletins have been issued, for which
there has been a great demand, and much satisfaction has been
expressed by those interested in dairy matters that the Department of

Agriculture has established this division.

There is undoubtedly a great opportunity to assist those engaged in

dairying by the collection and dissemination of information relating to

this important industry. During recent years there has been a great
development in dairy matters, many valuable discoveries have been
made, and methods radically changed. This development is still in

progress, and it is essential to the prosperity of the dairy industry in

this country that those engaged in it should have early and reliable

information of the devices for reducing the cost of production which
have been successfully adopted here or elsewhere. It is the purpose
of the dairy division to collect such valuable information, to bring it

property to the attention of our dairymen, and to bring those engaged
in dairying in closer and more helpful relations with each other.

PUBLICATIONS.

There have been published during the fiscal year the following
reports, bulletins, pamphlets, circulars, and map:
Tenth and Eleventh Annual Reports of Bureau of Animal Industry, 1893-94.
Report of the Chief of the Bureau of Animal Industry for 1895. (Reprint.)
The Federal Meat Inspection. (Reprint from Yearbook.)
The Pasteurization and Sterilization of Milk. (Reprint from Yearbook.)
Some Practical Suggestions for the Suppression and Prevention of Bovine Tuber-

culosis. (Reprint from Yearbook.)
The Dairy Herd, its Formation and Management. (Reprint from Yearbook.)
Bulletin No. 8. Investigations Concerning Infectious Diseases Among Poultry.
Bulletin No. 9. Rules and Regulations Governing the Operations of the Bureau

of Animal Industry.
Bulletin No. 10. Corn-Stalk Disease and Rabies in Cattle.
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Bulletin No. 11. Statistics of the Dairy.
Circular No. 3. A Nodular Taeniasis in Fowls.
Circular No. 4. Crossing Improved Breeds of Swine with the Common Hogs of

Florida.
Circular No. 5. The Direct Transmission of Infectious Entero-Hepatitis in
Turkeys.

Circular No. 6. Black Quarter. (Reprint.)
Circular No. 7. Actinomycosis, or Lumpy Jaw. (Reprint.)
Circular No. 8. Injuries to Cattle from Swallowing Pointed Objects. (Reprint.)
Circular No. 9. Check List of the Animal Parasites of Chickens.
Circular No. 10. List of the State Dairy Commissioners and Associations of
Dairymen in the United States and Canada for 1896.

Circular No. 11. How to Select Good Cheese.
Circular No. 12. Check List of the Animal Parasites of Turkeys.
Circular No. 13. Check List of the Animal Parasites of Ducks.
Circular No. 14. Check List of the Animal Parasites of Geese.
Butter Substitutes. (Reprint from Yearbook.)
Inefficiency of Milk Separators in Removing Bacteria. (Reprint from Yearbook.)
The Manufacture and Consumption of Cheese. (Reprint from Yearbook.)
Map Showing the Boundary Line of the District Infected with Splenetic, or South-

ern. Fever of Cattle.



REPORT OF THE CHIEF OF THE DIVISION OF CHEMISTRY.

IT. S. Department of Agriculture,
Division of Chemistry,

Washington, D. C., September 10, 1896.

Sir: In accordance with the instrnctions received from the honor-

able Secretary of Agriculture, I submit herewith for your considera-

tion the report of the work of the Division of Chemistry for the fiscal

year ended June 30, 1896, together with some suggestions in regard to

promoting the efficiency of the work of the division and an estimate
of the appropriations required for the fiscal year ending June 30, 1898.

Respectfully,
H. W. Wiley,

Chief.

Hon. J. Sterling Morton,
Secretary.

WORK OF THE YEAR.

ANALYTICAL WORK.

The total number of samples submitted for analysis, on hand July
1, 1895, was 495. These samples consisted of 253 cereals, 51 other
human food products, 3 cattle foods, 78 products of pot experiments
with soils, 18 fertilizers, 54 soils, 9 ashes, and 27 miscellaneous samples.
Many of these samples were partly analyzed before the commence-

ment of the fiscal year begun July 1, 1895. The greater part of them,
however, was still awaiting analytical work. During the past fiscal

year there were received at the laboratory 1,230 samples, classified as
follows

:

Cereals, 35 ; other human food products, 557 ; food adulterants, 23

;

cattle foods, 24; products of pot experiments with soils, 224; waters,
19; fertilizers, 34; 'soils, 125; samples for the Association of Official

Agricultural Chemists, 31; ashes, 25; miscellaneous, 133.

During the year 657 analyses were completed and reported, classi-

fied as follows

:

Cereals, 14; other human food products, 355; food adulterants, 23;

cattle foods, 25; waters, 18; fertilizers, 49; soils, 12; samples for the
Association of Official Agricultural Chemists, 31; ashes, 11; miscel-
laneous, 119.

The number of samples on which work had not been commenced or
was not finished at the close of the year was as follows:

Cereals, 274; other human food products, 253; cattle foods, 2;

products of pot experiments with soils, 302; water, 1; fertilizers, 3;

soils, 167; ashes, 23; miscellaneous, 43; total, 1,068.
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In explanation of the above statement, it may be said that the ana-
lytical work on many of the samples was nearly completed at the end of
the fiscal year and has since been finished. This is especially true
of the cereals, other human food products, and products of pot experi-
ments and soils. Shortly after the commencement of the present
fiscal year the analysis of the cereals was completed and the results
reported to the Division of Vegetable Physiology and Pathology, from
which the samples had been received. More than half of the samples
of other human food products, products of pot experiments, and soils

were finished and reported shortly after the commencement of the
present fiscal year. Nevertheless, the fact remains, as is shown by
the above figures, after the proper corrections, as indicated, that the
force of the division is not large enough to keep up with the work
which it has undertaken.

CHANGES IN PERSONNEL.

During the year two of the assistants in the division left the public
service to accept employment at more remunerative wages in manu-
facturing establishments. Only one appointment was made during
the year to fill the vacancies thus occasioned.

CHARACTER OF THE WORK.

But little change was made during the year in the character of the
work of the division. The chief lines of investigation are still in the
direction, on the one hand, of the composition and adulteration of

human foods and, on the other, of the composition and characteristics

of the typical soils of the United States with especial reference to their

biological relations, the micro-organisms which they contain, and to

the plants growing therein. The nature of the work undertaken in

this direction is unique, consisting of triple investigations having for

their object the determination of the chemical and physical charac-
teristics of the soil, the nature and activity of the nitrifying organ-
isms contained therein, and the determination of the relations of the
soil to the growing plant as indicated by cultural experiments in pots,

which are subjected to identical conditions of control.

MISCELLANEOUS INVESTIGATIONS.

In addition to these principal lines of investigation, the usual mis-
cellaneous work of the division has been carried on. The analysis of

mineral waters, patent medicines, and ores of the precious metals has
been uniformly declined. It is well, however, to again emphasize the
fact, which still seems to be unappreciated, that it is impracticable for

this division to undertake complete analyses of mineral waters, pro-

prietary medicines, and minerals containing precious metals. It would
be well for the people of the country to understand that there is no
department of the Government where such analyses can be secured.
The firm stand which has been recently taken by the Department

in refusing to authorize anal}rses even of agricultural and food prod-
ucts and fertilizers, and to give certificates therefor which can be
used for advertising, has already borne good fruit. The demands for

such analyses, while they have not ceased, have nevertheless dimin-
ished very much in frequency and insistency.
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COOPERATION WITH ASSOCIATION OF OFFICIAL AGRICULTURAL
CHEMISTS.

The division continues as heretofore to cooperate with the Asso-
ciation of Official Agricultural Chemists in its highly useful and
practical work. This association, composed of men connected with
the State boards of agriculture, agricultural colleges, and experiment
stations, has for its principal object the formulation of methods of

analysis embodying the latest and best processes for the accurate ana-
lytical determination of the components of soils, fertilizers, and agricul-

tural products. The methods agreed upon by the association become
for the following year the official methods for the whole country.
While it is not claimed that these methods are absolutely exact, yet
they represent the best theory and practice of the times. The asso-

ciation, while conservative, is ever willing to adapt its methods to

recent discoveries and improvements as soon as their merits have
been established.

One of the most interesting problems which now confronts the asso-

ciation, and in which the Division of Chemistry is already interested,

relates to the possibility of determining the availability of plant foods
by strictly chemical methods. It is believed by this division that the
only rational method of securing these results is to combine the chem-
ical methods in the laboratory with the actual results obtained by
plants under standard conditions of culture. It is this idea which is

now elaborating in the pot-culture experiments begun four years ago
and still vigorously prosecuted by this division.

The relations of the growing plant to different forms of phosphoric
acid presented to it in commercial fertilizers is one of special promi-
nence. It now seems to be well established by experiments with
plants that the availability of phosphatic foods can not be arbitrarily

measured by their solubility in water and a neutral solution of ammo-
nium citrate of a given specific gravity. The chemical world is grad-
ually reaching the conclusion that each type of phosphatic fertilizing

material deports itself in a specific manner with a given plant and
soil, and that different types of plants differ in their relations to a
given phosphatic food. It follows from this that any method of chem-
ical analysis, which would definitely establish the availability of a
given phosphatic fertilizer for a given plant, in a given soil, might
lead to wholly erroneous data, if any one or two of the factors above
mentioned be varied. The experiments which have been conducted
bj' this division lead to the conclusion that the soil itself is one of
the most important of these variables. A large part of the work,
therefore, in connection with the Association of Official Agricultural
Chemists, has been for some time and is still directed to a study of the
availability of plant food as determined by the variations in the form
of the food itself, of the plant to which it is fed, and the soil with which
it is mixed.

PROGRESS OF THE WORK.

For the fiscal year ended June 30, 1896, I am able to report the
following progress in the work of the division

:

In the work on the composition of foods and investigation of food
adulterations, an extensive study of the presence of zinc in evaporated
fruits has been completed and the results published in Bulletin 48. The
investigation of this subject was undertaken by reason of complaints,
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made through our consular agents in Europe, to the State Department,
of the prohibition and restriction of the sale of American evaporated
fruits in the continental markets. The ground For the prohibition com-
plained of was the alleged presence of zinc, in quantities deleterious to
health, in American evaporated fruits due to the drying of these fruits
on trays made of galvanized iron. A represent alive of thedivision vis-

ited the principal centers for the manufacture of evaporated apples and
collected an extensive series of samples. Other samples were obtained
from exporters and still others from the consular agents in Europe,
representing evaporated fruits which had been condemned and pro-
hibited of sale by the health authorities. The results of the examina-
tion showed the constant presence of a small amount of zinc in all fruits
dried on galvanized-iron trays. The quantities of zinc found, how-
ever, in all cases, were extremely minute, being in no instance sufficient

to imperil health. In order, however, to avoid any cause whatever of
complaint, the manufacturers of evaporated fruits were advised to
substitute other materials for the galvanized iron in the trays of their
furnaces. Iron wire coated with tin was recommended, for theoretical
reasons. A series of experiments was conducted in this division with
trays made of aluminum wire, which conclusively proved that this

material could be used as an acceptable substitute for galvanized iron
and by its use every possible objection hitherto urged against the sale
of American evaporated fruits in European markets would be with-
drawn. The great abundance and cheapness of aluminum at the
present time render the change from the galvanized iron wire trays to

those made of aluminum wire easjT of accomplishment at a moderate
expense.
The analytical work in the study of the composition of foods and of

their adulterants has been pushed as vigorously as the diminished
appropriation for this purpose would permit. The work during the
year was confined almost exclusively to an examination of foods made
from cereal products. An attempt has been made to secure samples
of every leading prepared cereal food which is offered for sale in the
United States. Rest ricted, however, as we are by the paucity of funds
to the local markets, it would not be surprising to find that many of

these foods manufactured and sold in other localities have been
omitted from our list. In addition to the local markets, we have
made a careful study of the advertisements of prepared foods in the
periodical press of different parts of the country, and in this way have
been enabled to secure many samples which are not offered for sale

in our local markets. It is believed that a fairly representative col-

lection has been made of breakfast foods, breads, cakes, biscuits, and
other cereal preparations. By reason of the magnitude of the analyt-

ical work and the impracticability of placing the whole of the force on
this line of investigation, the progress of the work has been annoy-
ingiy slow, but at the end of the year it was practically completed and
the results will be published during the present fiscal year as Part
9 of Bulletin No. 13.

The work in the investigation of typical soils was prosecuted dur-

ing the year with all possible vigor. For the reasons just mentioned
the progress in this work has also been much slower than could be
desired. Only three of the members of the force could be spared for

the analytical work, while a fourth has been occupied almost exclu-

sively with the bacteriological examinations. Two crops were har-

vested from the culture pots during the year, one of beans and oats

in July and another of buckwheat in September. By varying the
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crops iu this way it is possible to secure two harvests during- a season.

In the early spring of the present year the pots were again planted: to

pease and beans, but the harvest of this crop was not accomplished
until the beginning of the present fiscal year. In work of this kind it

is unsafe to draw any conclusions until a large amount of analytical

data, extending over several seasons, has been accumulated. The
results obtained, however, are of such a nature as to strengthen the
belief that the method now trying is the most rational one which has
heretofore been devised for a complete study of soils in relation to

their possibilities of producing crops.

The work of the division in collaboration with the Association of

Official Agricultural Chemists has been successfully prosecuted on
every point submitted for investigation by that body. It is believed
that a special function of the Division of Chemistry is found in deter-

mining the value of proposed innovations in method of analysis of

soils, fertilizers, and agricultural products, and no better opportunity
for the prosecution of this kind of work could possibly be presented
than is found in connection with the work of the Association of Official

Agricultural Chemists.
In addition to this work, some of the assistants in the division have

also undertaken the task of abstracting methods of analysis relating

to agricultural interests for publication in the Experimental Record
of the Office of Experiment Stations.

In the miscellaneous work of the division commendable progress
may be reported, although it is the policy of the division to subordi-
nate the miscellaneous work to that of research, along the main lines

of investigation, whenever possible.

PUBLICATIONS.

The following publications were prepared by the Division of Chem-
istry during the fiscal year ended June 30, 1896:

Bulletin No. 46. Methods of Analysis adopted by the Association of Official

Agricultural Chemists.
Bulletin No. 47. Proceedings of the Twelfth Annual Convention of the Asso-

ciation of Official Agricultural Chemists.
Bulletin No. 48. Zinc in Evaporated Apples.

RECOMMENDATIONS.

In the interests of the public service and the efficiency of the
division the following recommendations are made

:

1. That necessary additions in the chemical force of the division
be made as soon as possible from the eligible list as determined by the
United States Civil Service Commission. The above recommendation
has already been acted upon, as I am credibly informed, by your
request, that the Civil Service Commission will hold an examination for
this purpose. It is feared, however, that by reason of the diminution
of our appropriation for chemical work for the current fiscal year,
amounting in all to $2,500, it will not be practicable at the present
time to secure the employment of more than one additional assistant.

2. I earnestly recommend your favorable consideration of the prop-
osition for increasing the pay of the chemical assistants of the division.
It is the avowed policy of the Department to pay higher wages for
expert service. I need only call your attention to the fact that there
are now employed in this division chemical experts who have devoted
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many years of their lives to professional studies in preparing them-
selves for their work and who are at the present time receiving less

compensation than many persons employed in clerical work in the
Department.

3. I desire again to call your attention to the fact that this division
stands ready at all times to cooperate with other divisions in scientific

work. During the past fiscal year many opportunities for this coopera-
tion have been presented to us and all have been cheerfully improved.
Only when the amount of work which is required is such as to seri-

ously impair the lines of work specially undertaken by the division,

is it probable that cooperation could not be accorded. In such cases
the Division of Chemistry would be glad to undertake chemical work
for other divisions, provided the funds of such divisions be employed
for the temporary employment of experts for the purpose. The
establishment of separate chemical laboratories for other divisions
of the Department would tend to disintegrate the chemical work of

the Department and render it more expensive and less efficient.

4. The quarters now occupied by the Division of Chemistry are
entirely inadequate for the accommodation of a laboratory represent-
ing the Department of Agriculture. The rooms are small, poorly ven-
tilated, and crowded to inconvenience. There is not a single room in

the house of which the temperature can be controlled, thus making-
impossible a condition important in mam' chemical operations. About
a year ago a request was made of this division for an estimate for floor

space for a laboratory in the new post-office building. I would urge
upon you the necessity of securing space in this building, if possible,

where the chemical laboratory of the Department could be installed in

a manner suitable to the magnitude of its interests and the character
of its work.



REPORT OF THE CHIEF OF THE DIVISION OF VEGETABLE
PHYSIOLOGY AND PATHOLOGY.

U. S. Department of Agriculture,
Division of Vegetable Physiology and Pathology,

Washington, D. C, September 10, 1896.

Sir : I have the honor to submit herewith a report giving a synop-

sis of the work of this division for the year ending June 30, 1896, and
an outline of the plans proposed for the current fiscal year.

Respectfully,
B. T. Galloway,

Chief.

Hon. J. Sterling Morton,
Secretary.

WORK OF THE YEAH.

During the year the work, as heretofore, has been about equally
divided between the field and laboratory. The field work offers the
chief means of bringing home to the farmer, gardener, and fruit

grower the results of investigations carried on in the laboratory.
Furthermore, it furnishes, in nearly all cases, opportunities for obtain-
ing facts in regard to the growth and development of plants and their

relation to surrounding conditions which can be obtained in no other
way. As the work of the division progresses it becomes more and
more evident that a sound science of plant pathology can result only
from a clear understanding of the fundamental principles underlying
plant growth. To obtain this the plant itself must be studied under
varying conditions of soil and other surroundings that may affect

its development. This is being done as far as the means at hand will

permit, and wherever undertaken the results have been gratifying in

the extreme.

DISEASES OF SHADE AND ORNAMENTAL TREES.

So many inquiries have in recent years been made in regard to the
diseases of shade and ornamental trees that toward the close of the
fiscal year the division began a series of investigations on the subject.
Special attention has been given to the diseases of trees on city streets
and in parks. While there are many destructive diseases due to par-
asitic enemies, such as fungi and insects, there are numbers of others
equally as injurious in which these agents play no direct part. Lack

15
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of proper nutrition, imperfect aeration of the soil, poisonous gases in
the air and soil, etc. , all play an important part in bringing about a
complication of troubles often difficult to understand and more diffi-

cult to remedy. Another class of diseases which occur in cities, as
well as in other places where extensive plantings are made, are those
brought on by lack of knowledge as to the ability of the different
species to adapt themselves to the conditions existing where they are
planted. Every year vast numbers of trees die simply because they
are not able to adapt themselves to conditions differing in a marked
degree from those to which they and their parents have been subjected.
In the case of pines the leaves will frequently turn brown, dry up, and
die. This may occur only on the ends of the branches, while again
the whole tree may be affected. These and other diseases are receiv-
ing attention, and it is believed that the information obtained will be
of benefit to those interested in the growing of trees, a subject which
is to play an important part in the future welfare of the country.

WORK ON THE DISEASES OF CITROUS FRUITS.

As in previous years, this work has been conducted mainly in Flor-
ida, where the best opportunities for studying the various maladies
are to be found. The investigations which have been made upon
sooty mold, die back, and other diseases have led to the discovery of
remedial measures, which were pointed out in a bulletin issued during
the year. The treatments recommended in this bulletin are now gen-
erally used throughout the State and have resulted in much direct
benefit to the growers. This is especially true in the case of sooty
mold, a serious disease, but one which is now controlled at compara-
tively small expense. The investigations of the more obscure diseases,

such as blight and die back, have been pushed as much as time would
permit.

IMPROVING THE ORANGE.

In the spring of 1894 a number of crossing and hybridizing experi-
ments were made by the assistants in charge of the work on citrous

fruits in Florida, with a view to determine the probable cause of ste-

rility in the Xavel orange and if possible to secure improved and more
vigorous varieties. This work resulted in securing a number of

crossed and hybrid fruits, and many interesting results as to the influ-

ence of pollen on the fruit, etc. The young seedlings from the crossed
fruits, some one hundred in number, reached sufficient size to justify

cutting off buds. These were inserted in a number of large twelve-
year-old stocks in order to fruit them quickly and thus decide as to

their merits. The trees were put in shape and budded in May.
Most of the buds have now reached a height of 3 or 4 feet, and some of

them will probably fruit next year. Several hundred citrous crosses

were made, from which about twenty fruits are developing. Some
of these are very interesting crosses and may give valuable results.

PINEAPPLE DISEASES.

Pineapple growing forms an important industry in Florida. The
methods of growing the crop are so different from those practiced
in growing other plants that a paper on the industry as a whole
was published in the Yearbook for 1895. This paper was intended
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as a preliminary step to a series of investigations of the diseases

of the pineapple. This work has been carried on during the year,

five or six diseases having "been under investigation in the field and
laboratory.

EFFECTS OF THE FREEZES OF 1894-95 ON VEGETATION IN FLORIDA.

Observations on the effects of the freezes of 1894-95 have been con-

tinued during the year, extended notes being made in all parts of

the State. These observations have been directed toward determining
the extent of injury sustained by the various cultivated and native

plants, the best methods to use in restoring frozen groves, etc. Care-

ful notes have been made on the hardiness of the different varieties

of cultivated fruit trees, and lists prepared of hardy varieties of orna-

mental plants, such as palms, evergreens, bamboos, etc. It is thought
that such information will be of great value in the future as a guide
to planting groves and gardens.

WORK IN CALIFORNIA AND OTHER PACIFIC COAST STATES.

As heretofore, one assistant has devoted his entire time to the dis-

eases of the grape, fruit trees, and other useful plants on the Pacific

Coast. The conditions there are so different from what they are in

other sections of the country that special lines of work are required
in order to obtain a full understanding of the nature of the diseases

and the best means of combating them. At present the assistant is

located at Santa Ana, where the best facilities for both field and lab-

oratory work are afforded. During the year a critical study of the
olive has been made, the work involving the culture of the fruit and
its possibilities in the United States, a discussion of varieties suitable
for oil and for pickles, diseases, and other matters. Most of the time
of the assistant, however, has been devoted to several destructive dis-

eases of fruits, notably one affecting the apple in Washington and
other coast States, and locally known as canker. This disease has
killed many trees, but its cause is now known and the experiments
made in treating it have been gratifyingly successful. In addition to

the foregoing, the diseases of the vine, the English walnut, and other
fruits have been further studied, and the experiments in their treat-

ment have been continued.

DISEASES AFFECTING TRUCK CROPS, COTTON, ETC., IN THE SOUTH.

During the year the work upon a number of maladies affecting im-
portant Southern crops was continued, the principal diseases investi-
gated being the Fusarium disease of cotton, watermelons, and cow-
peas; the bacterial wilt of cucumbers, moskmelons, pumpkins, and
squashes; and the bacterial brown rot of the Irish potato, eggplant,
and tomato, the tomato disease being known in the South as the
Southern tomato blight. The cause of each of these diseases has been
satisfactorily determined, and much time has been devoted to work-
ing out the life history and physiological peculiarities of the para-
sitic organisms in the hope of finding clews to proper treatment, with
a good degree of success. A preliminary technical bulletin on the
disease of the potato, eggplant, and tomato has been prepared for pub-
lication. The investigations of the bacterial cucumber wilt are well

H. Doc. 6- 2
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advanced, but not yet completed. The work on the Fnsarium disease
of cotton, watermelons, and cowpeas is in the least satisfactory state,

judged from a practical standpoint, owing to the inability thus far to
determine whether the disease is due to one, two, or three different
organisms. Judging simplyfrom the fungus as it appears on the dif-

ferent plants and in culture media, one would expect that mycelium
derived from any one of the host plants would cause disease in the other
two, but an extensive series of greenhouse experiments, begun last
fall and still in progress, have yielded only negative results. If these
experiments represent the actual truth, then the diseases will be easier
to deal with than if all are due to one organism. Further experiments
must, however, be undertaken before this can be settled.

WORK OX GREEXHOUSE CROPS.

There is no class of plants that offers better opportunities for work-
ing out problems of fundamental importance than those grown under
glass. Here is attained the very acme of horticultural production,
and the practices followed, while largely intuitive, nevertheless consti-

tute an art replete with scientific suggestions. In no other horticul-
tural work are the conditions of soil, air, and other surroundings so
well under control, and nowhere else are the effects of improper com-
binations of the factors governing plant growth so quickly seen. The
work, therefore, on greenhouse plants, to which brief reference was
made in my last report, has been continued, first, for the purpose of

obtaining facts of direct bearing on the growth of the crops in ques-
tion, and, second, to throw light on questions of general agricultural

and horticultural interest. The investigations relating to the Easter
lily disease have been continued, and results have been obtained which
tend to show that the trouble may in part be controlled by methods of

culture. There is no positive evidence to show that the disease is due
to living organisms, although several of these have been found in

connection with the trouble.

In addition to the lily trouble, diseases of violets, roses, carnations,

and lettuce have been under investigation. In connection with this

work experiments have been inaugurated to determine the effects of

different soil conditions, both physical and chemical; the effects of

different methods of feeding before and after planting; and the rela-

tion of other factors, such as heat, light, and water, to growth and to

the production of flowers and fruit.

DISEASES OF WHEAT AND OTHER CEREALS.

Experiments to determine the rust-resistance of cereals were con-

tinued during the year, the main part of the work being done at

Salina, Kans. The experiments the preceding year were carried on in

Maryland, but it was found that the conditions there were not favor-

able for obtaining data needed to throw light on a number of the

important questions. Xearly 1,000 varieties of wheats were planted

at Salina, and of this number about 500 succumbed to the prolonged
drought and severe cold of the autumn and early winter. This pro-

portion of the varieties winterkilled was several times greater than
took place in Maryland. Those which stood the winter best were as

a rule from Russia or Japan, although a few were American varie-

ties. About 110 varieties of oats were tested, it being shown that there
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was little difference in any of these, so far as resisting rust was con-

cerned. Of the varieties of wheats, oats, etc., introduced, a number
will without doubt prove valuable. These are mainly from Russia,

Japan, and Argentina.
In addition to the foregoing experiments a number of others, on a

smaller scale, were carried on in cooperation with the Tennessee, Mich-
igan, and Kansas experiment stations, and also with a number of

large wheat growers throughout the country.

During a portion of the year work was carried on in the laboratory,

mainly in the line of infection experiments, with the several forms of

rust fungi. In addition to the cereals, about 100 common grasses were
included in these tests. This work seems to establish a fact hitherto

overlooked, namely, that there are two forms of the common rust

fungus {Puccinia graminis).
In connection with these various lines of work considerable time

was spent in ascertaining the prevailing conditions of soil and climate
in some of the more important wheat regions of the world. Statistics

relating to climate and to botanical and geological features were
collected, and a comparative study of soil analyses and analyses of

wheat varieties from different countries was made. In this work the
Division of Soils and the Division of Chemistry cooperated.

MISCELLANEOUS LINES OF WORK.

During the year a number of lines of work were undertaken which
consumed considerable time, but which were not carried far owing to

pressure of other matters. In such cases the records and experi-

ments were left in condition to be taken up, if thought desirable,

when time and opportunity will permit. Among the subjects thus
investigated was the so-called root rot of fruit and shade trees, grape-
vines, and other useful plants. This trouble prevails more or less

throughout the entire country, but is especially destructive in parts of

the West where irrigation is practiced. The facts known in regard to

the effects of irrigation on this disease emphasize the necessity and
importance of studies to throw more light on the relation of water
supply to plant growth. This work, in order to yield results of real

value, should be undertaken from the standpoint of plant physiology
and soil physics. The amount of moisture in the soil and its move-
ments, the relation of the soil to heat and air, and the effects of all

these upon the development of the plant are subjects which must be
looked into if a better understanding of the fundamental principles
underlying irrigation is to be obtained.
Another matter which has consumed considerable time during the

year is the answering of inquiries in regard to the effects on vege-
tation of gases and fumes from smelting and other similar works.
Quantities of injured plants have been sent in, those forwarding them
claiming that the damage was done by poisonous matters emanating
from factories and smelting works in the vicinity. It was claimed
that whole farms and large orchards and vineyards had been rendered
worthless by the presence of injurious gases. In many cases it is

difficult to tell when injuries have resulted from poisons and when
they have been brought on by unfavorable climatic conditions. The
matter, however, is one of such a purely local nature that in most
cases those interested were referred to the experiment stations or
other State authorities.
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HERBARIUM.

The herbarium bears almost the same relation to the work of the
division as a library, and is fully as important for reference and for
records. In the main the specimens now represented in the collection
are of economic importance either directly or indirectly. There is a
complete index to hosts and parasites, and this saves much time when
searching for information that may be called for by correspondents
and in other ways. During the year the herbarium has been removed
to rooms where there is more light and better opportunities to consult
the specimens.

BIBLIOGRAPHICAL WORK.

It is of the utmost importance in any branch of scientific work to
keep as complete records as possible of the literature bearing on the
investigations in hand. Ever since the division was established this
fact has been kept in mind, and all efforts consistent with the time
that could be spared from office and laboratorywork have been devoted
to a careful, systematic index of the literature on plant diseases and
allied subjects. This work has been continued during the year, but
owing to insufficient clerical help it has not progressed as rapidly as
the necessities and importance of the matter demand.

ROUTINE WORK.

The purely routine work, taken altogether, probably occupies one-
half of the entire time of the force of the division. It consists in the
care of the correspondence; editorial work in the preparation of

reports, circulars, bulletins, etc.; proof reading; and other matters.
The requests received which involve investigations of a scientific

nature are referred for the most part to two assistants, and the
greater part of their time is occupied in obtaining the data necessary
for satisfactory replies. At times this work becomes burdensome and
interferes with the prosecution of important special lines of investi-

gation. It is not clear, however, how any part of it can be slighted

if the division is to keep in touch with the farmer and fruit grower.
The editorial work for the most part devolves upon the chief of the
division and occupies a considerable part of his time. It is unfortu-
nate, but nevertheless true, that some of the best observers and most
careful workers are incapable of properly presenting their results to

those most liable to profit by them. It is often a thankless task for

another to attempt to do this, and yet it must be done if the work is

to have its full value.

CHANGES IN THE PERSONNEL OF THE DIVISION.

There have been but few changes in the personnel of the division

during the year. One assistant resigned to accept the position of

horticulturist and botanist of the Alabama Polytechnic Institute, of

Auburn. This place was filled by a special examination. Another
assistant was granted leave of absence without pay for one year, in

order to go abroad to study certain problems relating to investigations

under way here.
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OUTLINE OF CURRENT WORK.

The work planned for the current year consists, in brief , of a con-

tinuation of the investigations on trees and their diseases; studies of

the diseases of citrous fruits and other subtropical plants; experi-

meuts in the treatment of various maladies in California and else-

where; laboratory and field work on the diseases of cotton, melons,

and other typical Southern crops; and investigations bearing on green-

house plants and on cereals. The work on the diseases of shade and
ornamental trees is planned to cover questions of nutrition, or how to

properly nourish trees, especially those, in cities; the effects of inju-

rious conditions of soil and air; parasitic enemies and the best means
of preventing them, etc. The principal diseases of citrous fruits that

will be investigated are sooty mold, melanose, die back, foot rot, and
scab.

The work on sooty mold will consist principally in a study of the

entomogenous fungi attacking insects connected with the disease and
experiments on methods of spreading these artificially. It is believed

that the greatest advance in the treatment of the disease can be
made in this direction. In the investigation of melanose it is planned
to continue the study of the fungi supposed to cause the disease

in connection with inoculation experiments to determine how the
malady is communicated. It is intended to make a thorough micro-

scopic study of the cellular pathology of die back. The very numer-
ous characteristic lesions present in this make it an exceptionally
favorable subject for such study. It is planned to start a series of

plat experiments to determine the possibility of producing the malady
by the use of excessive quantities of different fertilizers. It is well
known that excessive applications of certain manures will cause the
disease, but it is highly desirable to obtain more exact information as
to the kinds and quantities of materials likely to bring on the trouble
as a surer guide to correct manuring.
In the matter of foot rot, a badly diseased grove has been obtained,

and a series of plat experiments in treating the disease with fungi-
cides, followed by corrective manuring, will be started in the spring
of 1897. The investigation of scab will consist in a further study of

the pathological anatomy of the disease and culture and inoculation
experiments with the fungus causing the malady. It is hoped to

complete a special bulletin on this disease during the year.

The work on the diseases of pineapple will be continued, the mala-
dies known as '

' spike " and '

' blight " being the principal ones that will

be investigated. The work of developing and testing the crossed and
hybrid citrous fruits obtained during the past two or three years will

occupy considerable attention.

The work on the Pacific Coast will be continued mainly along the
lines carried forward the past year. It is hoped to complete the investi-

gations of apple canker and publish the results as to its cause and pre-
vention. The results of the work on peach curl, which has also been
quite successful, will be published as soon as the material can be put
into proper shape.

It is planned to continue the studies on the cotton, watermelon, and
cowpea disease, and on the bacterial brown rot of the Irish potato, egg-
plant, and tomato, both of these diseases being commercially very
important. In addition studies of the bacterial wilt of cucumbers, etc.

,

will be completed, and at the same time it is hoped to work out the life
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history of a bacterium parasitic on beans, concerning which at present
little is known beyond the fact that it causes at times very serious
losses.

The study of a number of diseases affecting greenhouse plants is now
under way, and in addition experiments are planned and are being
made to determine the effects of different foods and different soils on
the health, vigor, and productiveness of such crops. In connection
with this work the Division of Soils is cooperating.
The work on cereals will be continued at Manhattan, Kans. , in coop-

eration with the experiment station situated there. The number of

varieties tested will be much reduced and more attention will be
given to artificial crossing and improvement by selection. Inoculation
experiments with the various forms of rust fungi will be continued
in the greenhouse, and in addition a series of trials will be made with
different fertilizers to determine their effect on the plant in its rela-

tion to rust.



KEPORT OF THE DIVISION OF ORNITHOLOGY AND MAMMALOGY.

U. S. Department of Agriculture,
Division of Ornithology and Mammalogy,

Washington, D. C, July 1, 1896.

Sir : I have the honor to submit herewith a report on the doings of

the Division of Ornithology and Mammalogy for the fiscal year ending
June 30, 1896.

Respectfully, C. Hart Merriam,
Chief.

Hon. J. Sterling Morton,
Secretary.

WORK OF THE YEAR.

As in previous years, the work of the division has consisted mainly
in carrying on the study of the geographic distribution of animals and
plants, and in examining the contents of birds' stomachs in order to

determine the nature of the food and the economic status of the various
species.

Papers have been prepared and published on the food habits of the
meadowlark, Baltimore oriole, catbird, house wren, and thrasher, and
a special bulletin on the jack rabbits has been issued. In addition,

studies have been completed of the food of the blue jay, red-winged
blackbird, cowbird, shrike, and several other birds, and of the long-
tailed and short-tailed shrews.
The technical work of revising the groups of North American mam-

mals, preliminary to mapping their distribution, has received as much
attention as the available time permitted. Two numbers of North
American Fauna containing such revisions (No. 10 on the shrews and
No. 11 on the weasels) have been completed and published, and a third
(on the genera and subgenera of voles and lemmings) is in press.

BOUNTIES.

In my last report attention was called to the pernicious effects of
laws providing bounties for the destruction of mammals and birds.

The matter is of such importance that a compilation of existing bounty
laws, with statements of the amounts paid under these laws in the
various States, and of the animals on which premiums have been paid,
has been prepared and will be published at an early date.

23
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GEOGRAPHIC DISTRIBUTION.

The work of mapping the geographic distribution of mammals and
birds has been continued throughout the year, Field work has been
done in Virginia. Minnesota, Wyoming, Oregon, Xevada, Lower Cali-

fornia, Mexico, western Canada, and Alaska. The principal work of

the season is in Oregon, of which State the division is now engaged
in making a biological survey. This, as stated in my last report, is

a continuation of work already done in other parts of the Great Basin
and in the northern Rocky Mountain region.

ROUTINE WORK.

Routine work consumes a large part of the time of the office force,

and, as in former years, has consisted of correspondence, attention to

the needs of field agents, the tabulation and arrangement of reports
and other information received, the identification of specimens, the
care of collections, the preparation of reports and bulletins for publi-

cation, and of reference lists useful in the work of the division. The
number of letters received during the year was about 4,000. and many
of them were accompanied by schedules, reports, and notes, which
were examined and filed for future reference. During the same time
about 3,300 letters were written and several hundred schedules dis-

tributed to correspondents; about 200 packages were received and
the same number sent out. The demand for the publicatious of the
division is constantly increasing, and the editions of most of the earlier

bulletins are now exhausted.

CHANGE OF NAME TO BIOLOGICAL SURVLV.

In the report for 18S9 it was urgently recommended that a ''Bio-

logical Survey * * - * be established under the Department of

Agriculture, and that the present Division of Ornithology and Mam-
malogy be merged into it." In partial compliance with this recom-
mendation Congress at its next session (in 1890) authorized the division

to undertake a comprehensive investigation of the geographic distri-

bution of animals and plants, but made no change in the name. The
investigation so authorized has been carried on up to the present time
and has been made the more important of the two lines of inquiry con-

ducted by the division. In your report for the fiscal year 1894r-95 you
recommended that the name be changed to Biological Survey. This
recommendation met the approval of Congress and the change was
made at the last session—in the bill making appropriations for the
Department of Agriculture for the fiscal year beginning July 1, 1S96.

It is believed that this change of name, being a recognition of a

broad principle heretofore hidden under a designation implyiug
details, will add dignity to the investigation and to the Department
and will materially aid in enabling the division to carry on a compre-
hensive study of the distribution of life in America with reference to

the adaptability of the various parts of our domain to different agri-

cultural and horticultural products—not only those now cultivated

in this country, but also those which from their importance in other

lands are likely to prove of value if introduced on fit soils and in their

proper life zones—and it should be remembered that we include in our
own territory all of the life zones from the Tropical to the Arctic.
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If it be true that by more intelligent cultivation of the land we may
increase the quantity of our crops, thereby augmenting our revenues,
it is also true that by the introduction of new crops and new breeds
of stock we may increase the number of our products, thereby secur-

ing a check on the overproduction of single crops, to the betterment
of the condition of our agricultural population. Periods of depression
in agricultural pursuits emphasize the necessity of diversifying our
resources. Much has been done already, but it has been done, in the
main, in a haphazard sort of way and the field is only half cultivated.

Millions of dollars have been wasted in attempts to force crops to

grow in unsuitable places. These failures often have the effect of

discouraging experimentation with a crop which will thrive and flour-

ish if introduced in the right agricultural belt and on the right kind
of soil. What is needed is a broad, scientific study of the complicated
relations of animal and plant life to the conditions under which the
various species live in a state of nature. When an animal or plant
is to be transported to another country, the first step should be to

ascertain the life zone from which it came; the second, to place it in

the same zone in its new home.
With a view to the acquisition of information and material from

other parts of our own continent I am led to recommend the addition
to the divisional appropriation of $5,000. This will permit of biolog-

ical explorations in Central and South America. The well known rich-

ness of tropical America, not only in indigenous animal and plant life

but also in certain agricultural products, would seem to warrant this

small additional expenditure.
In addition to the practical outcome of the work of the Biological

Survey, results of educational and scientific value are constantly accu-
mulating. We are rapidly acquiring a more thorough knowledge of

our fauna and flora than would have been possible in a century at the
usual rate of progress. We are also disseminating information to

meet the rapidly growing demand for trustworthy literature on the
natural history of our country.
The following estimate of expenditures for the fiscal year 1897-98 is

respectfully submitted

:

Statutory roll $10,060
Divisional fund 22, 500

Total 32,560





REPORT OF THE OFFICE OF FIBER INVESTIGATIONS.

U. S. Department of Agriculture,
Office of Fiber Investigations,

Washington, D. C, August SO, 1896.

Sir: I have the honor to report on the operations for the past year

and upon the proposed future work of the Office of Fiber Investigations.

Respectfully,
Chas. Richards Dodge,

Special Agent
Hon. J. Sterling Morton,

Secretary.

WORK OF THE YEAR.

During the first half of the year ending June 30, 1896, the special

agent in charge was under detail by the Secretary on the Govern-
ment Board of the Atlanta Exposition, his duties keeping him in

Atlanta until about the 1st of February.
Since then the work of the division, which necessarily had not

received full attention, has been brought up to date. A report on
jute and hemp culture in the United States has been prepared and
submitted for publication.

Work on the descriptive catalogue of the fibers of the world, which
was begun nearly three years ago, has been again taken up and is

being pushed toward completion. No like publication is in existence.

There is an English publication treating of less than 150 species out-

side of the commercial fibers, and relating chiefly to Europe and India,

but it is most deficient regarding the fibers of North and South America.
Between 700 and 800 species of fiber-producing plants have already
been enumerated. This list includes plants of North, Central, and
South America, including the West Indies ; Europe and Asia, including
Japan and the Pacific islands ; Australia and Africa. By a system of

cross references definite information may be obtained from this work
by referring either to the common English name of a fiber, when it has
one, to its native name or names, and finally to its botanical designa-
tion, under which its history appears. The place of the plant in the
vegetable kingdom is defined and its form indicated, followed by its

habitat and range of distribution or cultivation; description of the
fiber, showing the part of the plant from which obtained, and, where
important, the economic considerations are intelligently discussed.
The many inquiries in relation to jute culture suggest the distribu-

tion of a limited quantity of jute seed this winter to a selected list of
experimenters, in order to ascertain, if possible, the cost of production
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and the availability of machinery to pnt the crop in a marketable con-
dition. The extraction of the fiber of jute is a simple matter compared
"with that of ramie, and the recent improvements in machine construc-
tion may now enable Southern farmers to cultivate jute profitably,
the mere question of growth having been settled. It is desirable to
carry the experiment further than mere cultivation, and to include
preparation of the fiber it is necessary to enlist the cooperation of
those interested in decorticating machinery.
While cultural experiments with flax in the Puget Sound region

have been discontinued, it is interesting to note that a ton of the flax

straw sent to the Barbour Company, Lisburn, Ireland, for test in
manufacture, has been likened by the Irish flax workers to the famous
straw of the Courtrai flax district in Belgium, and it is expected that
a very superior flax will be produced from it. Good success has
attended the efforts of those who are endeavoring to establish flax

culture in Miunesota, and some fine samples of retted straw of 1896
have already been submitted. Progress is being made in the industry,
but there is still a great lack of information regarding the proper
method of cultivating and handling among farmers, especially those
who have only grown flax for seed, and this has created a large demand
for Farmers' Bulletin No. 27, Flax Culture for Seed and Fiber, which
is now in its fourth edition. Irrigation experiments, in relation to

flax culture for fiber, are important, and it will be advisable another
year to inaugurate them, as in droughty seasons, in portions of the
West, this crop must be seriously injured. In Kansas experiments,
with irrigation, the yield of flaxseed per acre has been doubled.
Two new ramie machines have been brought into prominence abroad

during the past year, and one has recently been completed and pri-

vately tested iu this country. A new process for preparing the fiber

for manufacture has been recently brought to the attention of the
Government of India, the merits of which are being investigated by
this office. It is known as the gomess.

RECOMMENDATIONS.

Valuable fiber collections were accumulated by the Department
from 1862 to 1877, including those of the Flax and Hemp Commission
of 1863. Many of these specimens were scattered, between 1877 and
1881. Another large and valuable series of accumulations, that was
sent to the Chicago Exposition, is now in the Field Museum and
unavailable, while still later accretions, prepared for the Atlanta
Exposition at the expense of the National Museum, are preserved in

that institution. The Department should possess as complete a work-
ing collection of textile fibers as it is possible to obtain, as such speci-

mens are easily preserved and do not take up much room. It is most
important that the present meager collections of the Department
should be made as complete as possible, by purchase and exchange,
and should be properly labeled and classified, so as to form a national

economic series for preseut and future reference.

The interest that is manifested in foreign countries in the fiber work
of this Department, and the demand for its publications from abroad,

which is only second to the interest in our own country, has not in

the least abated.



REPORT OF THE CHIEF OF THE DIVISION OF PUBLICATIONS.

U. S. Department of Agriculture,
Division of Publications,

Washington, D. C, September 10, 1896.

Sir: I have the honor to submit herewith, in compliance with your
order of June 27, 1896, a report on the work of this division for the
year ending June 30, 1896, together with estimates and recommenda-
tions for the fiscal year ending June 30, 1898.

Respectfully,
Geo. Wm. Hill,

Chief.
Hon. J. Sterling Morton,

Secretary.

THE WORK OF THE YEAR.

PUBLICATIONS SUPERVISED.

During the fiscal year ending June 30, 1896, there were handled in

this division 376 publications, as per statement following:

Publications chargeable to regular fund _ _ 240
Publications chargeable to divisional funds 25
Publications printed at Weather Bureau ... 36
Publications issued as executive documents 8
Publications chargeable to Farmers' Bulletin fund 67

Total 376

The number of printed pages comprised in the above publications
is, exclusive of reprints, 10,170, and the total number of copies of all

publications, as above, was 6,561,700.

For the fiscal year ending June 30, 1894, the number of publications
issued was 205, and the total number of copies 3,169,310. In 1895
the number of publications was 254, and the total number of copies
4,100,660.

The total number of requisitions drawn upon the Public Printer, and
covering, in addition to the publications, printing of all kinds, was
535, not including the requisitions drawn upon the branch printing
office attached to this Department and under the Public Printer's
control.
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The very large figures representing the total number of copies of
all publications (see preceding page) well illustrate the results of a
policy systematically pursued during the present administration, viz,
that of issuing short, brief, inexpensive publications, each covering a
single subject or a certain phase of a subject. It was found several
years ago that the issue of bulletins and reports in more pretentious
form and frequently containing information on a considerable variety
of subjects resulted in distributing a very large amount of informa-
tion to persons not directly interested, and the consequence was a large
waste of printing material. The result of a different policy is shown
in a very marked degree in the figures for the past three years. Dur-
ing these three years the general printing fund appropriated has been
the same, while the appropriation for Farmers' Bulletins was added in
1895, amounting to 830,000 that year and increased for 1896 to 850,000.
Nevertheless, the number of publications and the total number of
copies of such publications for each year show an increase far in
excess of this addition to our printing fund.

CIRCULARS OF INFORMATION.

This very large increase is accounted for to a considerable extent
by the great number of circulars of information. These have been
found a cheap and effectual means of promptly diffusing valuable infor-
mation, especially available in cases of emergency; moreover, as a
means of satisfying inquirers, they serve as substitutes for a very
large amount of correspondence which would otherwise be imposed
upon the several divisions. In the appendix to this report will be
found a list of these circulars by divisions, showing those which
remained available for distribution at the close of the fiscal year under
consideration.

THE YEARBOOK.

As usual, the most important publication of the Department, both as
to size, cost and number distributed and in the diversity of matter
treated, was the Yearbook, printed in accordance with section 17,

paragraph 2, of the act providing for the public printing and binding
and the distribution of public documents. The division of the annual
report of the Department into two parts, as provided in the section
referred to, was carried out for the first time in 1894. The Yearbook
for 1895, which, thanks to the energy of the Public Printer, was this

year ready for delivery in June, 1896, is, therefore, only the second
publication of this character, and in general style and character con-
forms in the main to the plan of the same publication for 1891. It is

gratifying to know that this change in the form of the annual report
has been very generally hailed with satisfaction and meets with
warm approval on all sides. The unfortunate commingling under the
old style of report of administrative business, scientific subjects, and
popular information resulted in a book which was not satisfactory to

anyone. The selection of matter for the Yearbook has been from the
beginning under the immediate supervision of the Assistant Secretary,

and under his direction steps have already been taken toward the
Yearbook for 1896, which it is thus hoped will be read}' for distribu-

tion even earlier than was that for 1895.
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INDEX TO THE ANNUAL REPORTS.

During the past year there was completed in this division and pub-
lished an index to the annual reports of the Department from 1837

to 1893, inclusive. This work had been undertaken during the pre-

vious fiscal year, and is referred to on page 229 of the 1895 report. As
the work progressed, it was found impossible to confine it to the limits

therein indicated, although the greatest effort was made to keep it

within the narrowest bounds. As finally completed, the work con-

tains 252 pages and about 13,000 entries, with over 20,000 references.

The size of the work limited the edition to 1,000, but in this case,

the index being wanted chiefly by the Department workers them-
selves, the agricultural colleges and stations, and the various libraries

supplied with the Department's publications, this number was found
sufficient. The work is a great convenience to those having to con-

sult these reports, which in years gone by contained almost all of the
published matter of the Department. The indexing of all the pub-
lications of the Department continues to be urgently needed.

SOME OBJECTIONABLE SECTIONS IN THE PRINTING BILL.

In response to urgent requests from organizations devoted to the
improvement of agriculture to be allowed a large number of various
publications of the Department for distribution in their several local-

ities, and for which they proposed to pay, an effort was made by this

Department to secure an amendment to section 42 of the printing law,
which limits to 250 the number of copies of any publication which the
Public Printer is authorized to furnish applicants ; also to secure a
modification of section 52, which prescribes that the Public Printer
shall sell to any person or persons who may apply additional stereo-

type or electrotype plates of any Government publication " at a price
not to exceed the cost of composition, the metal and making to the Gov-
ernment, and ten per centum added." In most cases the applicants
were directors of experiment stations, and the number of copies desired
was from 1,000 to 5,000, the cost of which they were quite willing to pay.
Under the restrictions of section 42 referred to this was impossible. In
one or two cases this led to a proposal to purchase electrotype plates,

from which they might print for themselves as many copies as they
might want. Of course, when the cost of such plates was figured up, as
provided in section 52, including composition, itwas found that nothing
would be gained, but on the contrary the cost of reproducing the
desired publication would be increased. The following letter was
therefore addressed to the chairmen of the Committees on Agriculture
of the Senate and House, respectively, and to the chairman of the
Committee on Printing of the House

:

Sir: I desire to call your attention to certain restrictions and obligations imposed
upon the Public Printer by sections 42 and 52 of the act providing for the public
printing, approved January 12, 1895, which interpose a very serious obstacle to
effective cooperation between this Department and the agricultural colleges and
experiment stations and State or national associations organized for the purpose
of promoting agricultural interests.
Section 42 restricts the number of copies of the documents which the Public

Printer may furnish to applicants giving notice before the matter is put in press to
250, Under section 52 he is required to sell to persons applying therefor duplicate
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type or electrotype plates of any Government publication '-at a price not
to exceed the cost of composition, the metal and making to the Government, and
ten per centum added."

It very frequently happens that the agricultural colleges, the experiment stations,
and in some cases agricultural societies or State or national associations apply to
this Department for an ample supply of some of its publications, giving reasons
for their requests, which satisfy the Secretary of Agriculture, that their proposed
distribution of the documents asked for is strictly in line with the object for which
they were issu land would greatly extend their influence and, what is sometimes
of extreme importance, hasten the rjropagation of the information our reports con-
tain among the very p< .

-

. -t benefited. Many of these applicants
profess th - - willing and able to pay for the documents they want: but
the restrictions imposedupon the superintendent of documents under section 61
of the law already quoted, which provides that ••only one copy of any document
shall be sold to the same person, excepting libraries or schools by which addi-
tional copies are desired for separate departments thereof, and Members of Con-
_ — 11 le provisions of sections 42 and 52 already cited, make it impossible
to thus accommodate them.

It 9 be clearly in the interest of public policy that ample facilities should
be accorded to any organization of a reputable and public-spirited character, to
State officers, and especially to the agricultural colleges and experiment stations
who ly, under the Morrill and Hatch acts, large beneficiaries from the

. D ring the past year this Department has had such requests
for thousands of copies of its publications with expressions of a perfect willingness
to pay the cost of them, and there seems to be no good reason why the restrictions

3< d by th • act of January 12, sections 42 and 52, should hold in such cases,

thereby obstructing the prompt and intelligent diffusion, by legitimate means, of
valuable information which the Government has spent much time and money in
obtaining for the benefit of the country at large.

I have the honor, therefore, to submit to you the above considerations, and to
invr concur in their reasonableness, to confer with the Senate
Printing Conn I h a view to some modification of section 42 by which the
limit! I ion a - 1 i nnml >ers to be supplied by the Public Printer should not be restricted

as I have referred to above, and where the applications are approved
by the Secretary of Agriculture; also, by the addition to section 52 of a provision
that in such cases and on the approval of the Secretary of Agriculture stereotype
or electrotype plates of our publications may be su] " tlied at a price not to exceed
the cost of the material and making to the Government and 10 per cent added,
thus relieving the applicant from the heavy charge for composition.

I ha^e the honor to remain, sir. your-, very respectfully.

Chas. W. Dabxey. Jr..

Acting Secretary.

The above letter was dated May 27, 1896, and a copy thereof was at

the same time sent to thePublic Printer, inviting Ms attention thereto

and asking his cooperation in securing a modification of the restric-

tions contained in these sections of the printing bill. Unfortunately
thai official felt it to be his duty to oppose these proposed modifications

as liable to interfere with the work of the important office under his

control. Under the circumstances no remedial action was obtained.

In view of 1 lie great and. on the whole, wise rest fictions placed upon the

Lbution of our publications under the printing law already

referred to of January 12, 1895, it seems extremely desirable that some
means should be found of gratifying such institutions or associations

as are willing at their own expense and for the benefit of their niem-

bers or ents to further the work of this Department in diffus-

ing a-- widely as possible the in fcion ii publishes. The cases

in which such demands are mad'- upon us are not numerous, but
they arc extr< _ at, and it does seem as if some further effort

should bo made to secure a modification of these restrictive sections

under such condition- as would guarantee the Public Printer against

interference with the work of his office, if the approval and concur-

rence of the Secretary of Agriculture and his right to use his own dis-

cretion in accepting or refusing these requests as proposed, be not in
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Iris opinion sufficient. In every such case hitherto the purpose and
intention of these applicants for our publications were unquestion-
ably such as deserve the utmost encouragement on the part of the

Government.

LIMITATION OF EDITIONS TO 1,000 COPIES.

The restriction by which the issue of any publication exceeding in

size 100 octavo pages is limited to an edition of 1,000 copies has been
in force nearly two years. It has been found irksome and inconven-
ient. The fact that promiscuous free distribution is, under section 67,

prohibited and that documents not required for official use have to

be turned over to the superintendent of documents renders further
restrictions unnecessary, and it is evident that occasions when the
requirements for official use exceed 1,000 copies may occur quite as
frequently in the case of publications exceeding 100 octavo pages as in

the case of those having a less number. Moreover, the publications
exceeding 100 octavo pages are exceedingly few. Aside from the Year-
book ami the annual reports of the Weather Bureau and Bureau of

Animal Industry, which are not affected by the above restrictions, only
four publications of this Department out of 376 issued last year
exceeded in size 100 octavo pages. In each case the restriction not only
caused grave inconvenience, but compelled the Department to break
faith with correspondents to whom a copy of the work had been prom-
ised in return for special services, nor was there a supply for sale equal
to the demand.

BRANCH PRINTING OFFICE.

The work of the branch printing office of the Department, trans-

ferred to the control of the Public Printer under section 21, act of Jan-
uary 12, 1895, has remained under the supervision of the chief of this

division, as per your order of February 14, 1895. At the close of the
last fiscal year the work done under the new order covered a period of

less than six months. The estimate made at the close of that period,
however, as to the yearly cost of this office has been unfortunately
realized, aggregating for the last fiscal year $16,049.31, the number of
requisitions drawn upon the branch office being 1,237, a very consid-
erable increase by comparison with the number for the year previous.
So far the reading of all the first proofs of the work done in that
office has devolved upon a member of the force of this division. This
amounts to a considerable tax upon our limited force. There being
now no other fund from which it can be defrayed, the entire cost of

this office is chargeable to the general printing fund of the Department.
The amount of this fund actually available for the general work of

publications outside of brief circulars is therefore actually considera-
bly less than it was for the fiscal year ended June 30, 1894.

INCREASE IN PRINTING FUND NEEDED.

The plea for a printing appropriation of $100,000 for the use of this

Department is therefore earnestly reiterated. It was found necessary
during the course of the last year to hold up a considerable amount
of printing and to retard several important and timely bulletins owing
to the limited amount of the appropriation, and this in spite of the
fact that every available means has been adopted to bring about

H. Doc. 6 3
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economy in the administration of the printing fund. It must, how-
ever, be remembered that beyond the adoption of the most economical
form possible, the only measure of economy available is the limitation
of the circulation. Much has been done in this direction by rearrang-
ing the distribution so as to avoid waste, and the effect of the printing
bill of January 12. 1895, under section Q7 of which all publications not
required for our official use are turned over to the superintendent of
documents, by whom they are sold at cost, has also been very helpful;
still the major part of the cost in most cases is in the composition,
which is the same whether the edition be 1,000 or 20,000.

SALE OF PUBLICATIONS.

By the act of January 12, 1895, providing for the printing and bind-
ing of public documents, the office of superintendent of documents
was created. This officer was authorized to sell at cost any public
document in his charge; to him was intrusted the general distribution
of all public documents, and to his custody also were committed all

documents subject to distribution "excepting those printed for the
official use of the Executive Departments." Furthermore, under sec-

sion 67 it is provided that "all documents at present remaining in
charge of the several Executive Departments, bureaus, and offices of
the Government, not required for official use, shall be delivered to the
superintendent of documents, and hereafter all public documents
accumulating in said Departments, bureaus, and offices, not needed
for official use, shall be annually turned over to the superintendent of
documents for distribution or sale.*'

In the absence of any definition of the term * * official use " the in-

structions conveyed under the sections of the law just quoted are some-
what vague, and it became necessary, in order to carry out the law, to

adopt such an interpretation of the term "official use " as seemed to be
compatible with the best interests of the Department work. Under
this interpretation it was decided that the term should include free

libraries of a certain size, certain of the officials of foreign and of State
governments, scientific institutions, agricultural colleges, and any
associations either actively cooperating in the work of the Depart-
ment or supplying it with valuable publications in exchange, and
including a large number of foreign institutions, and finally persons
coming under the head of cooperative correspondents, who as such ren-

der to the Department some service which properly entitles them to

receive certain of its publications in return and whose cooperation is

frequently essential to the prosecution of special lines of work. It is,

moreover, occasionally necessary to utilize a Department publication as

a substitute for long and tedious correspondence. Such a distribution

as described above is made the basis for the edition of each bulletin

ordered,with the exception of the Farmers' Bulletins, the distribution

of which is controlled by a special law, which practically makes them
free to all applicants. After due consideration it was concluded to be
undesirable to withhold any surplus copies from the superintendent
of documents until the close of each fiscal or calendar year, the
demand for such documents beginning with and sometimes preceding
the appearance of a publication, as soon as the same is announced
through the agricultural and other papers. It was consequently
decided that a sufficient number should be ordered of each bulletin to

allow of turning over to the superintendent of documents as soon as

issued at least 100 copies.
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The superintendent of documents having decided that all documents
so turned over to him "for distribution or sale" must be sold, meas-
ures were taken to widely publish the fact and to facilitate the sale of

the publications of this Department.
A careful account was taken of the bulletins on hand, and a list, which

appears in the appendix to this report, was prepared of all publications
of which a sufficient number remained on hand beyond what was
deemed necessary for official use, to turn over a reasonable supply to

the superintendent of documents. The price affixed by that officer

to the several publications having been ascertained, it was duly indi-

cated on the list in question, of which many thousands have been
printed and distributed to persons asking for the bulletins of the
Department. The same method is followed in the Monthly List of Pub-
lications, which is sent to all applicants and of which 8,000 are now
issued every month. By this means, the list being of a descripth^e
nature, the several publications issued each month by the Department,
their title and character, as well as the price charged for those which
are not distributed free, are made known to all persons sufficiently

interested to request the receipt regularly of this monthly list. The
price charged by the superintendent of documents is, by section 61

of the law of January 12, 1895, fixed at cost, "said cost to be estimated
by the Public Printer and based upon the printing from stereotype
plates." The price demanded for the publications of the Department
of Agriculture is, therefore, trifling, and, with the means taken to

announce the various publications to all persons interested, this plan
of distribution can not be said to place any undue restrictions upon
the distribution of the information which it is the purpose of this

Department to diffuse. Selling these publications has been urged
in the annual reports of this division beginning as early as 1891, and
it is gratifying to know that the suggestion has received your warm
approval. It is obvious that under no circumstances would it be
feasible to supply every farmer with every bulletin issued by the
Department in which he might be interested; and such being the
case, the only equitable method is to require every applicant to pay
the cost price, except those who by service rendered have earned
the right to receive them free. Moreover, by charging such a nominal
price a great waste of public documents can be prevented. How
cheaply the publications of the Department may be obtained can be
seen by reference to the list of publications for the year just ended, in
which the price affixed by the superintendent of documents is given,
and also by the price list of the documents remaining on hand actually
turned over to that officer. Through the courtesy of the superin-
tendent of documents a report of the publications sold up to June 30,

1896, appears in the appendix to this report. The total number was
2,818, for which the sum of &353.10 was received. It should be said
that the number to be turned over as above was fixed at 100 copies
owing to the inability of the superintendent of documents, for want of
room, to receive all that we were prepared to turn over to him. In the
meantime it becomes necessary to direct your attention to the totally

inadequate, insecure, and unsuitable storage facilities allotted to the
publications of this Department, man}T of which are increasing in value
as time goes on. Apart from the great danger of their total destruc-
tion by fire, owing to the inflammable nature of the structure in which
they are stored, it is hardly possible to so store them as to justif}^ the
exacting of absolute responsibility for their safe-keeping from the
person who has them in charge.
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COST OF PRINTING AND BINDING.

The following statement shows the apportionment of the printing
fund among the several bureaus and divisions of the Department, and
also the amount of the special funds drawn upon for publications

:

Statement of printing account—Expenditures by divisions.

Accounts $414. 85
Agricultural soils 1, 633. 85
Animal industry $1, 894. 57
Animal industry (special) 3, 537. 82

5, 432. 39
Agrostology 632. 60
Atlanta Exposition '_.

. _ 3, 215. 84
Botany 595. 72
Botany (special) 2, 618. 10

3,213.82
Chemistry 1, 656. 04
Entomology *.

2, 710. 72
Entomology (special) _

_

7. 32
2,718.04

Experiment stations 13, 510. 92
Fiber investigations 295. 80
Folding room . 32. 75
Foreign markets 5, 571. 98
Forestry 1 , 852. 25
Irrigation 28. 90
Library 3, 568, 59
Ornithology and mammalogy 2, 490. 71
Ornithology and mammalogy (special) 90. 96

2,581.67
Pomology 2, 126. 60
Publications 826. 91

Road inquiry 1 , 309. 04
Road inquiry (special) 1, 747. 23

3, 056. 27
Stationery room 104. 90
Statistics ... 10, 597 . 88
Vegetable physiology and pathology 1, 630. 84
Weather Bureau .".... 3,815.16
Miscellaneous 3, 841. 17
Farmers' Bulletins 24, 546. 75
Branch printing office „ 13, 335. 47

Total 110,371.06
Charged to regular printing fund . _ 77, 822. 88

Charged to Farmers' Bulletins 24, 546. 75
Charged to division funds ._ . 8, 001. 43

Total 110,371.06

FARMERS' BULLETINS.

The total amount paid during the year for printing Farmers' Bul-
letins was, from the special appropriation $24,546.75, and from the
general printing fund §192.91, the total number of copies printed dur-
ing the year being 1,891,000. Of this number there were supplied to

Senators, Representatives, and Delegates in Congress 1,316,695. The
number of new bulletins printed was 13. These aggregated 940,000

copies, or nearly half of the total number of copies printed, the

remainder consisting of reprints of 18 different bulletins. The aver-

age cost per copy of the Farmers' Bulletins printed during the year
was a fraction over 1 cent and 3 mills.
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The popularity of tliis series of bulletins continues unabated, and
their usefulness is unquestioned. The great increase in the number
printed, and especially in the number distributed to Congressmen,
makes it essential that the appropriation therefor for the ensuing
fiscal year, which will include the first session of a new Congress,

should be maintained at least at the present figure. The handling
and addressing of such large quantities of pamphlets involves a great

deal of labor, each one taking as much time as far more pretentious

documents. During the past year there has been expended, in addi-

tion to the amount for printing, the sum of $14,281.96 for the prepa-
ration of special bulletins and for labor and material in distribution.

It is believed that under the plan adopted for the present year, by
which all document distribution of whatever kind shall be concen-
trated and performed by one force under one management, a consid-

erable aggregate saving will be effected. Nevertheless, in the esti-

mates submitted it has seemed wise to set aside toward defraying
cost and labor of distribution $10,000 of the $50,000 asked for for

Farmers' Bulletins, leaving $40,000 to be devoted exclusively to prep-
aration and printing. It is not probable that the cost of printing can
be reduced, a minimum in that direction having been practically

attained, while there is every probability that the total number to be
printed the ensuing fiscal year will reach a total of at least 3,000,000

copies. So many, at least, must be provided for.

The following is a statement of the total number of Farmers' Bulle-

tins issued during the year, giving the titles and number of copies

of each printed

:

Farmers' Bulletins printed and distributed to Congressmen during the fiscal year
ended June SO, 1896.

Name of bulletin.
Total

nurnber
printed.

Number
distrib-
uted to

Congress-
men.

No. 29.-

No. 30.-

No. 31.-

No. 32.-

No. 33.-

No. 34.-

No. 35.-

No. 36.-

No. 37.

No. 38.-

No. 39.-

No. 40,-

No. 41.-

No. 3.

No. 6,

No. 7,

No. 9,
No. 11.

No. 12,
No. 14,
No. 15.

No. 16,
No. 17.

No. 18,
No. 19,

No. 20,
No. 21,

Published in 1895-96.

-Souring of Milk and Other Changes in Milk Products
-Grape Diseases on the Pacific Coast
-Alfalfa, or Lucern
-Silos and Silage
-Peach Growing for Market
-Meats : Composition and Cooking _ _

-Potato Culture
-Cotton Seed and Its Products
-Kafir Corn: Characteristics, Culture, and Uses
-Spraying for Fruit Diseases
-Onion Culture
-Farm Drainage ,

-Fowls: Care and Feeding

Reprints.

-The Culture of the Sugar Beet
-Tobacco: Instructions for Its Cultivation and Curing
-Spraying Fruits for Insect Pests and Fungous Diseases, with a

Special Consideration of the Subject in its Relation to the Pub-
lic Health

-Milk Fermentations and Their Relations to Dairying
-The Rape Plant : Its History, Cultu re, and Uses
-Nostrums for Increasing the Yield of Butter
-Fertilizers for Cotton
-Some Destructive Potato Diseases: What They are and How to

Prevent Them i

-Leguminous Plants for Green Manuring and for Feeding
-Peach Yellows and Peach Rosette
-Forage Plants for the South
-Important Insecticides: Directions for Their Preparation and

use ...:.
-Washed Soils: How to Prevent and Reclaim Them
-Barnyard Manure

135, 000
45, 000

110. 000
105, COO
60,000
50,000
105, 000
60, COO
40,000
40,000
40,000
50,000

1(10. (Hit)

30,000
30.0(H)

19.(100

35,000

30,000
40,000
20, 000
35,000

65,000
20,000 I

100,000

61,333
7,632

50, 346
44. 552
34. 725
19.604
48,476
9,600
16.955
15. 422
14, 133

29,635
46,087

3,196
634

15, 128
1,578

42. 274

50. 942
23.269
32,278

54,345
41,960
95,263
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Farinas' Bulletins printed and distributed to Congressmen, etc.—Continued.

Number
Total distrib-

Name of bulletin. number uted to
printed. Congress-

men.

Reprin ts—Continued

.

Xo. 22.—The Feeding of Farm Animal?
No. 23.—Foods: Nutritive Value and Cost
No. 24.—Hog Cholera and Swine Plague
No. 25.—Peanuts: Culture and Uses
No. 2ti.—Sweet Potatoes: Culture and Uses
No. 27.—Flax for Seed and Fiber
No. 28.—Weeds: and How to Kill Them

130,000 137. 738
90,000 61.307

. 141,538
. 13,520

35, 000 1 ---

25 18,264
105,000 ."-

Total 1,316,695

Copies. Cost.

Printed and paid from Farmers' Bulletin fund.
Printed and paid from general printing funcl___

1,881,000 124546.75
10,000 192.91

Iii addition to the above statement there is included in the appendix
to this report a statement of the various Farmers' Bulletins actually
available for distribution at the close of the fiscal year.

ILLUSTRATIONS AND ENGRAVINGS.

During the year eight persons, seven artists and one clerk, have been
employed under the fund appropriated for illustrations and engrav-
ings. Of these, all but two of the artists regularly employed have
been assigned continuously to work in some special division under the
supervision of its chief. The force thus left available for the use of

divisions not having any special artists was found too small, and from
time to time during the year it became necessary to make special con-
tracts for certain work. Where the additional work required is not
sufficient to occupy the entire time of one person constantly that is the
only method available, but it is usually unsatisfactory, and as the
work of the divisions continued to increase it was found desirable to

make a permanent addition to the force. A special examination was
therefore asked for from the Civil Service Commission. The request
was duly granted and an examination held after the close of the fiscal

year under consideration, as the result of which an appointment has
been made.
The total appropriation for this line of work was $15,000; of this

amount 112,116.53has been actually expended, while contracts amount-
ing to 1869.18 are still outstanding, leaving a balance unexpended of

$2,014.29. Of this amount $7,955.80 was paid in salaries

A statement is appended showing the expenditures chargeable to

each of the several divisions.

Statement of expenditures for illustrations by divisions, etc.

Agricultural Soils $318.99
Agrostology 1 . 67? . 48

Animal Industry 1 . 253. 39

Biological Survey 1. 209. 80

Botany To. 95

Chemistry 12.06

Entomology - 853, 05
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Statement of expenditures for illustrations by divisions, etc.—Continued.

Experiment Stations $696. 10

Foreign Markets - 6.19

Forestry 2,234.52

Illustrations, material, etc 1, 833. 64

Irrigation 26. 91

Pomology 2,175.27

Road Inquiry 80. 38

Statistics 12.80
Vegetable Physiology and Pathology 485. 17

Weather Bureau. .__ 34. 06

Total 12,985.71

Iu the estimates made for this line of expenditure for the ensuing
fiscal year allowance has been made for the occasional employment
of additional assistance for editorial work, proof reading, and index-

ing, etc., there being at the present no special fund from which such
help can be paid however urgent its employment may become- The
large increase in the amount of publication work for the past three

years renders it essential that some provision should be made for such
additional assistance if necessary. At the same time the nature and
extent of such increase in the future can not be so absolutely estimated
for a period so far ahead as to justify any fixed additions to the statu-

tory roll. Indeed, it is the general experience of those who have had
the best opportunities of judging that the statutory roll should be
kept within the narrowest limits possible. It is otherwise cumber-
some and wasteful and the fruitful source of inequality in salaries.

For that reason it seems wise to enlarge the appropriation for "illus-

trations and engraving" to cover "illustrations and additional edito-

rial assistance when necessary." A further increase in the amount
of this appropriation will "be rendered necessary should the inten-
tion be carried out of eliminating from all other division appropria-
tions a provision for illustrations, artists, or engravings, etc. Unques-
tionably, so long as the requisitions for all work of this kind call for

the concurrence of the chief of this division, and inasmuch as it is

difficult to avoid occasional misunderstanding in the Division of

Accounts and Disbursements as to the particular fund to which work
of this character should be charged, while there are several funds to

which it may be charged, a considerable saving of time and trouble
would be effected both in this division and in the office of accounts
were the entire amount appropriated for this class of work included
under one head.

SECURING ILLUSTRATIONS WITHOUT CONTRACT.

In the matter of illustrations, one more point calls for earnest con-
sideration and a modification of our present methods. Securing illus-

trations is a matter which calls for methods of procedure widely dif-

ferent from those which may be satisfactory as regards purchasing-
ordinary supplies. Economy dictates the rigid restriction of illustra-

tions in our publications to cases where the text is inadequate to exactly
present to the reader's mind without illustration that which the author
finds it necessary to convey, but this very principle which should
guide us in the matter of illustrating Government publications calls
for the very best work adapted to each particular case. In scientific
publications absolute exactness is essential to perfection in illustra-
tion, and much, therefore, depends upon our availing ourselves of every



40 REPORT OF THE SECRETARY OF AGRICULTURE.

improvement in the work of reproduction. Not only that, but it often
happens that even in the illustration of one publication different proc-
esses must be used for different illustrations if each is to be repro-
duced in the best manner possible. It also frequently happens that
one firm affords a guarantee of excellence under one method of repro-
duction while inferior to others in other processes. To obtain the
best results there must be a certain latitude allowed in giving out the
work, and the present method of calling for estimates, even in the case
of comparatively trifling expenditures, not only occasions sometimes a
most inconvenient delay, but frequently compels us to try a compara-
tively new man when we could have placed the order with one from
whom we could as the result of actual experience have anticipated
and secured absolute excellence. Moreover, we ought to beat liberty
to place work with any firm adopting a new process or any improve-
ment in processes already existing which promises better work. For
these reasons it is earnestly recommended thatno contracts for the illus-

trations work of the Department be made beyond the mere electro-

typing and photo-engraving. All half-tone and hand-finish work,
lithographing, etc. , should call for a separate award in each case, and
calling for estimates should not be obligatory in cases where the cost
is not likely to exceed $100.

THE EXHIBIT AT THE ATLANTA EXPOSITION.

In accordance with the plans of the Department for a complete and
comprehensive exhibition at Atlanta illustrative of its Avork, this
division was charged with the duty of designing and preparing an
exhibit illustrating the publication work of the Department. Fortu-
nately the effort made at the time of the Chicago Exposition to secure
a complete set of the publications of the Department, in addition to

the single set in the library, which of course can not be allowed to leave
the Department, although unsuccessful at that time, had in the mean-
time achieved the desired object, and our Exhibit No. 1 consisted of a
complete set of the publications of the Department from its inception as
a section of the Patent Office (1837) to and including 1895, arranged
by bureaus and divisions and distinctively bound. Exhibit No. 2

included xDublications of the Department in divisional groups designed
for reference and examination of visitors. Exhibit No. 3 consisted of

Farmers' Bulletins. This case was kept supplied with these bulletins

throughout the exposition for miscellaneous distribution. In Exhibit
No. 4 it was sought to give a practical illustration in bookmaking, using
the Yearbook of the United States Department of Agriculture for 1891
as an example. This exhibit illustrated the various processes of work
from the submission of the manuscript to the completed volume,
including illustrations in various forms from the original drawing to

the finished reproduction. This case also included a bound copy of

the first publication of the Department of Agriculture and a hand-
somely bound set of Farmers' Bulletins from Nos. 1 to 27. Other
exhibits included portraits of ex-Secretaries Norman J. Colman, J. M.
Rusk, and the present Secretary, Mr. J. Sterling Morton, of whom also

an admirable bust by a promising young artist of Washington was
exhibited. Finally, there were shown, in swinging frames, drawings
and paintings, the work of the various artists in the Department.
In this connection it is proper that grateful acknowledgment should

be made of valuable assistance in providing exhibits illustrating the
various processes of the work of reproducing original drawings to the
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following firms, who kindly prepared with considerable pains and
trouble exhibits which they placed at onr disposal for the purpose:
Messrs. A. Hoen & Co., Baltimore, Md., and the Heliotype Printing
Company, Boston, Mass.

SUGGESTIONS AND HECOMMENDATIONS.

DISTRIBUTION OF DOCUMENTS.

Under the appropriation act for the present fiscal year all provision
for the distribution of documents outside of the statutory force of

the document and folding room was included under the Division of

Publications, the appropriation reading "For the preparation, print-

ing, illustration, publication, and distribution of bulletins and reports,

$70,000," which sum was subdivided to cover Farmers' Bulletins, illus-

trations and engravings, and distribution of documents. This neces-
sarily divided the force engaged in the distribution of documents, all

the cost of distribution of Farmers' Bulletins being payable from this

appropriation, and all material required in the distribution of docu-
ments of every sort being likewise so paj^able, while at the same time
the statutory force provided for the document and folding room con-

sists of only eight persons, a force quite insufficient to do the work of

distribution in view of the enormous number of documents to be dis-

tributed, and which has, therefore, to be supplied with additional help.

Moreover, for wrapping paper, envelopes, and other necessary mate-
rial for distribution, no provision is made excepting the general appro-
priation for the Division of Publications. The state of things result-

ing from this complication threatened to be extremely irksome and
inconvenient, compelling a separation of the force engaged in doing
the same work as well as a division of authority which must inevita-

bly conduce to waste and inefficiency. In consequence it was found
necessary to place the document and folding room with its force under
the control of the chief of the Division of Publications. This was
done by the following order:

July 1. 1896.

To ivhom it may concern :

The document and folding room of the Department of Agriculture is hereby
placed in charge of the chief of the Division of Publications of the said Depart-
ment, to whom the superintendent, clerk, and all folders of that room will report
for duty.

D. MacCuaig,
Chief Clerk.

It becomes necessary, therefore, to include in this report some out-
line of the plans for the distribution of documents for the next fiscal

year, and to submit recommendations and estimates for that work in
the future. In adopting any plans for this work at the present time
it is necessary to bear in mind the fact that under the provisions of
the printing bill of January 12, 1895, and in furtherance of your
views as to the distribution of public documents, an entirely new sys-

tem has been adopted and must be systematically and carefully car-
ried out. The importance of the distribution of documents lies chiefly
in the fact that this work provides the only channel through which
the information acquired in the Department for the benefit of agri-

culture can be diffused among the persons who are to be benefited, as
provided in the organic law creating the Department itself . In so far,
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then, as the distribution of these documents is judicious, careful, and
prompt, or the reverse, just in so far is the mission of the Depart-
ment a success or otherwise. It is, moreover, of special importance
that a great Department of the Government should show itself sys-
tematic and business like in its relations with the general public, and
in the distribution of its more than 6,000,000 documents yearly this
Department reaches directly not only a larger constituency than is

directly reached in any other line of its work, but a larger constitu-
ency no doubt than is reached directly by any other Department of
the Government.

In carrying out the work during the ensuing year, our first efforts

must be directed to careful supervision of the several lists with a view
to carrying out your instructions, which confine the distribution to
those bulletins or reports required for "official use" only, to preven-
tion of waste and avoidance of promiscuous free distribution, and
finalby to extending as widely and promptly as possible a knowledge of
our several xniblieations, their purpose and character, and the means
by which they may be obtained. To do this effectually it will be nec-
essary to greatly extend the list of recipients of the Monthly List of
Publications and practically to open up an account with every bulle-
tin published, with the exception of the Farmers' Bulletins, the distri-

bution of which still remains free, as provided by law. The distribu-

tion of these bulletins entails, also, considerable account keeping,
it being necessary to open a ledger account with every Senator and
Representative availing himself of them. In addition to the Farm-
ers' Bulletins a very large increase of work has devolved upon the
force distributing the publications by the wise and so far highly sat-

isfactory policy already referred to, viz, the increase in the number
of circulars of information as a means of diffusing information. The
increased labor devolving upon the distributing force by reason of

these modifications in the form of publications, or rather by an increase
of certain particular forms of publication, is readily shown by com-
parative figures of the total number of copies of bulletins distributed
during the past three years. For the fiscal year ending June 30, 1894,

205 publications issued aggregated 3,169,310 copies; for the fiscal

year endingJune 30, 1895, 254 publications aggregated 4,100,660 copies,

while for the fiscal year ending June 30, 1896, 376 publications aggre-

gated 6,561,700 copies. When it is remembered that a wrapper has
to be provided for each one of these publications and that almost as
many addresses have to be written as there are copies of the various
publications distributed, it will not be surprising that in the estimates
for the next fiscal year some enlargement in the document and fold-

ing room force has been proposed, to be appropriated for as a section

of the Division of Publications, and that more money is asked for

the additional labor which may be found necessary as well as for the
materials used in distribution. The intelligent distribution of this

enormous mass of documents involves a large amount of clerical work
quite apart from the mere labor of handling the documents themselves.
Several of the mailing lists are kept in the document room, and a close

supervision will be required of all of them, while the correspondence
to be disposed of amounts to hundreds of letters per day. The adop-
tion of the new methods referred to in the manner of distribution,

moreover, renders a disposition of this enormous correspondence espe-

cially onerous, involving a constant writing of letters of explanation,

the cases in which under the present law the applicants' requests can
not be complied with being very numerous.
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GROWTH OF THE WORK.

Inasmuch as the estimates for the expenses of this division for the
ensuing year show a considerable increase over previous years, it

seems desirable to add to the information already afforded by this

report some comparative figures which should greatly help to deter-

mine the reasonableness or otherwise of the estimates presented for

your consideration.

It has already been shown in this report that by comparison with
the fiscal year ending June 30, 1894, the first year for which the gen-
eral printing fund was raised toits present figure, $85,000, the increase
in publications and the total number of copies of the same in the fiscal

year under consideration was in number of publications 171, and in total

number of copies 3,392,390 (over 100 per cent). These figures present
very forcibly the necessity for increasing the provision necessary to

meet the demands for publications and for documents likely to occur
in spite of all reasonable limitations during the year ending June 30,

1898.

A table is here presented showing the work done and the amount of

the appropriations for the several fiscal years ending June 30, 1891,

1894, and 1896. This table shows very clearly that the closest economy
has characterized the conduct of the work, but it must be admitted
that the work of distribution demands for the future more thorough
and systematic methods than were possible heretofore, and, as already
explained, the conditions imposed under the new law must be met by
adequate measures and improved service.

Statement showing appropriations and work done in the fiscal years ending on the
30th day of June, 1891, 1894, and 1896.

ITEMS. 1891. 1894. 1896.

$5,800
8,400
2,000
17,000
2,000

S6,300
8,460
2,000
17,000
2,000

$8,300
7,040
2,000

} 15,000Materials

Printing appropriation
35, 200
47, 000
5,400

35, 760
85,000
5,400

32,340
85, 000

Branch office 5,400
50, 000

Total 87,600 126, 160 172, 74U

Number of publications issued 124
2,348,447

205
3,169,310

376
Total number of copies printed 6, 561, 700

For Farmers' Bulletins no appropriation existed until 1895, and the
cost of the distribution has been niainty defrayed out of the special
appropriation therefor; but even if the sum of $10,000 be added for the
cost of distribution and deducted from total printing as a fair estimate
of the additional expense due to the distribution of Farmers' Bulle-
tins, we will have the following comparative figures of cost and work:

ITEMS. 1891. 1894. 1896.

Appropriations for editing,
For printing..

illustrating, and distributing $35,200
$52, 400

124
2,348,447

$35, 760
$90, 400

205
3,169,310

$42,340
$130,400

Work turned out:
376

Number of copies .. 6,561,700
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That in the year 1896 the cost of the editing, illustrating, and dis-

tribution of documents did, ineludingthe amount properly charged for

distribution of Farmers' Bulletins, exceed by only $7,1-40 the amount
required for the same work in 1891, certainly justifies some self-con-
gratulation on the score of economy and good management.
As ma}7 reasonably be conjectured, the office force during the past

year has been considerably overtaxed, but while every special emer-
gency calling for extra hours or the sacrifice of well-earned leave has
been cheerfully met, it is not reasonable to depend upon a regular
continuance of such extra efforts, nor to fail to make suitable provi-

sion for the considerable increase of work which will have to be dis-

posed of next year. The extent of such an increase can not, of course,

be closely estimated, but a comparison of the work done in the year
1894 should afford a fair basis at least for estimating what will be
required in 1898 by comparison with 1896.

FURTHER RECOMMENDATIONS.

With reference to two recommendations urged in my last report,

namely, increased accommodations and the appointment of an advis-

ory board on orthography, it is sufficient to state that every argument
then offered in support of them deserves reiteration with increased
emphasis in the light of an additional year's experience. The need
of more room is patent to anyone who realizes that in the room where
proof reading and indexing and editorial work are being carried on,

two typewriters are constantly and a third one is occasionally in use,

while the entire business inseparable from receiving and disposing of

not less than (including illustrations) two thousand orders for work
during the year, has to be transacted in that same room.
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CIRCULARS OF INFORMATION.

[Available for distribution June 30, 1896.]

BUREAU OF ANIMAL INDUSTRY.

Circular No. 1.—Simple Directions for the Sterilization of Milk. P. 1, figs. 2.

Circular No. 2.—Wheat as a Food for Growing and Fattening Animals. Pp. 4.

Circular No. 3.—A Nodular Tamiasis in Fowls. Pp. 4, figs. 2.

Circular No. 4.—Crossing Improved Breeds of Swine with the Common Hogs of

Florida. Pp. 3.

Circular No. 5.—The Direct Transmission of Infectious Entero-hepatitis in Tur-
keys. Pp. 8.

Circular No. 6.—Black Quarter. Pp. 4.

Circular No. 7.—Actinomycosis, or Lumpy Jaw. Pp. 4.

Circular No. 8.—Injuries to Cattle from Swallowing Pointed Objects. Pp. 4.

Circular No. 9.—Check List of the Animal Parasites of Chickens {Gattus domes-
ticus). Pp.7.

Circular No. 10.—List of State Dairy Commissioners and Associations of Dairy-
men in the United States and Canada for 1896. Pp. 6.

DIVISION OF AGROSTOLOGY.

[See also Division of Botany.]

Circular No. 1.—A Note on Experimental Grass Gardens. Pp. 4.

Circular No. 2.—Hairy Vetch, Sand Vetch, or Russian Vetch (Vicia villosa).

Pp.4, figs. 1.

Circular No. 3.—Saltbushes. Pp. 4, figs. 3.

DIVISION OF BOTANY.

Circular No. 1.—Hungarian Brome Grass (Bromus inermis). Pp. 4, fig. 1.

Circular No. 2.—Nut Grass (Cyperus rotundus) . Pp. 4, fig. 1.

Circular No. 3.—The Russian Thistle. Pp. 8, figs. 3.

Circular No. 4.—The Flat Pea (Lathyrus sylvest?Hs wagneri) . Pp. 7, figs. 2.

Circular No. 5.—Giant Knotweed, or Sachaline. Pp. 4, figs. 3.

DIVISION OF CHEMISTRY.

Circular No. 1.—The Manufacture of Sorghum Sirup. Pp. 3.

DIVISION OF ENTOMOLOGY.

Circular No. 1.—Condensed Information Concerning Some of the More Impor-
tant Insecticides. Pp. 7.

Circular No. 2.—The Hop Plant Louse and the Remedies to be Used against It.

Pp. 7, figs. 5, pi. 1.

Circular No. 3.—An Important Enemy to Fruit Trees. The San Jose Scale : Its

Appearance in the Eastern United States; Measures to be taken to Prevent its

Spread and to Destroy It. Pp. 10, figs. 5.

Circular No. 4.—The Army Worm (Leucania unipuncta How.). Pp. o, figs. 3.

Circular No. 5.—The Carpet Beetle, or "Buffalo" Moth (Anthrenus scrophularice
L.). Pp. 4, fig. 1.

Circular No. 6.—The Mexican Cotton-boll Weevil (Anthonomus grandis Boh.).
Pp. 5, figs. 3.

Circular No. 7.—The Pear Tree Psylla (Psylla pyricola Foerst. ) . Pp. 8, figs. 6.

Circular No. 8.—The Imported Elm Leaf Beetle (Galerucella luteola Mull. ) . Pp. 4,

fig.l.
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Circular Xo. 9.—Canker-worms. Pp. 4. figs. 4.

Circular Xo. 10.—The Harlequin Cabbage^Bug. or Calico Back (Mergantia histri-
onica'Sahn). Pp. 2. fig. 1.

Circular Xo. 11.—The Rose Chafer. Pp. 4. fig. 1.

Circular Xo. 12.—The Hessian Fly (Ceddomyia destructor Say). Pp. 4.

Circular Xo. 13.—Mosquitoes and Fleas. Pp. 4.

Circular Xo. 14.—The Mexican Cotton-boll Weevil (Anthonomus grandis Boh.).
Pp. 8, figs. 5. [Revised edition of Circular Xo. 6. of which there is a Spanish
edition.]

Circular Xo. 15.—General Work Against Insects Which Defoliate Shade Trees in
Cities and Towns. Pp. 4.

OFFICE OF EXPERIMENT STATIONS.

Circular Xo. 25.—Canaigre. Pp. 4. fig. 1.

Circular Xo. 27.—Statistics of Agricultural Colleges and Experiment Stations.
Pp. 18.

Circular Xo. 28.—Broom Corn (Andropogon sorghum vulgare). Pp.4.
Circular Xo. 29.—Work and Expenditures of Agricultural Experiment Stations.
Pp.4.

SECTIOX OF FOREIGN MARKETS.

Circular Xo. 1.—Peaches and Other Fruits in England. Pp. 2.

Circular Xo. 2.—American Dried Apples in the German Empire. Pp. 3.

Circular Xo. 3.—Imports and Exports for 1893 and 1894. Pp. 4.

Circular Xo. 4.—An Example for American Farmers and Dairymen. Pp. 3.

Circular Xo. 5.—The Treaty of Shimonoseki between China and Japan of Apiil 17,

1895. and our Possibilities of Trade with Those Countries. Pp. 7.

Circular Xo. 6.—Imports and Exports for 1893. 1894. and 1895. Pp. 6.

Circular Xo. 7.—Extension of Markets for American Feed Stuffs. Pp. 8.

Circular Xo. 8.—The Manchester District of England as a Market for American
Products. Pp, S.fig.l.

DIVISIOX OF FORESTRY.

Circular Xo. 8.—Strength of "Boxed.*
5

or "Turpentine,'' Timber. Pp.3.
Circular Xo. 10.—Suggestions to the Lumbermen of the United States in Behalf

of More Rational Forest Management. Pp. 8.

CircularXo.il.—Facts and Figures Regarding our Forest Resources Briefly

Stated. Pp. 8.

Circular Xo. 12.—Southern Pine: Mechanical and Physical Properties. Pp. 12,

figs. 4. [Quarto.]
Circular Xo. 13.—Forest Fire Legislation in the United States.

OFFICE OF ROAD IXQUIRY.

Circular Xo. 14.—Addresses on Road Improvement. By Roy Stone. Special Agent
and Engineer. Pp. 15.

Circular Xo. 15.—An Act to Provide for the Construction of Roads by Local
Assessment. County and State Aid. Pp. 3.

Circular Xo. 16.—Highway Taxation: Comparative Results of Labor and Money
Systems. Pp.5.

Circular Xo. 17.—Origin and Work of the Darlington Road League. Pp. 6. figs. 3.

Circular Xo. 18.—Report of Committee on Legislation. Adopted by the State Good
Roads Convention, held in Richmond. Va. . October 10 and 11, 1895. Pp. 6.

DTVISIOX OF VEGETABLE PHYSIOLOGY AXD PATHOLOGY.

Circular Xo. 15.—Treatment for Sooty Mold of the Orange. Pp. 4.

FARMERS' BULLETINS.

[Available for distribution June 80, 1896.]

-Culture of the Sugar Beet. Pp. 24. figs. 9.

-Tobacco: Instructions for Its Cultivation and Curing. Pp. 8.

-The Rape Plant: Its Historv. Culture, and Uses. Pp. 20. figs. 4.

-Fertilizers for Cotton. Pp. 31.

-Some Destructive Potato Diseases: What Thev Are and Hovr to Prevent
Them. Pp. 8. figs. 3.

-Leguminous Plants for Green Manuring and for Feeding. Pp. 24.

-Peach Yellows and Peach Rosette. Pp. 20. figs. 7.

Xo. 3.

Xo. 6,

Xo. 11.

Xo. 14.

Xo. 15.

Xo. 16.

No. 17.
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No. 18.—Forage Plants for the South. Pp. 20. figs. 17.

No. 19.—Important Insecticides: Direction for Their Preparation and Use. Pp. 23.

No. 20.—Washed Soils: How to Prevent and Reclaim Them. Pp. 22, figs. 6.

No. 21.—Barnyard Manure. Pp. 32, figs. 7.

No. 22.—The Feeding of Farm Animals. Pp. 32.

No. 23.—Foods: Nutritive Value and Cost. Pp. 32, charts 2,

No. 24.—Hog Cholera and Swine Plague. Pp. 16.

No. 25.—Peanuts: Culture and Uses. Pp. 24, fig. 1.

No. 26.—Sweet Potatoes: Culture and Uses. Pp. 30, figs. 4.

No. 27.—Flax for Seed and Fiber in the United States. Pp. 16.

No. 28.—Weeds; and How to Kill Them. Pp. 31. figs. 11.

No. 29.—Souring of Milk and Other Changes in Milk Products. Pp. 23.

No. 30.—Grape Diseases on the Pacific Coast. Pp. 15, figs. 3.

No. 31.—Alfalfa, or Lucern. Pp. 23, figs. 3.

No. 32.—Silos and Silage. Pp. 31, figs. 10.

No. 33.—Peach Growing for Market. Pp. 24, figs. 20.

No. 34.—Meats: Composition and Cooking. Pp. 29, figs. 4.

No. 35.—Potato Culture. Pp. 28, figs. 3.

No. 36.—Cotton Seed and its Products. Pp. 16.

No. 37.—Kafir Corn: Characteristics, Culture, and Uses. Pp. 12, fig. 1.

No. 38.—Spraying for Fruit Diseases. Pp. 12, figs. 6.

No. 39.—Onion Culture. Pp. 31, figs. 3.

No. 40.—Farm Drainage. Pp. 24, figs. 7.

No. 41.—Fowls: Care and Feeding. Pp. 24, figs. 4.

LIST OF PUBLICATIONS TUEFED OVER FEBRUARY 19, 1896, TO
THE SUPERINTENDENT OF DOCUMENTS, UNION BUILDING,
WASHINGTON, D. C, AND FOR SALE BY HIM.

DIVISION OF AGRICULTURAL SOILS.

Bulletin No. 1.—Soil Moisture. A Record of the Amount of Water contained in
Soils during the month of May, 1895. Pp 16, diags. 14. 1895. Price 5 cents.

Bulletin No. 2.—Same for June, 1895. Pp. 16, diags. 19. 1895. Price 5 cents.

Bulletin No. 3.—Same for July, 1895. Pp. 23, diags. 20. 1895. Price 5 cents.

DIVISION OF AGROSTOLOGY.

Bulletin No. 1.—Notes on Grasses and Forage Plants of the Southeastern States.

By Thomas H. Kearney, jr., Assistant Agrostologist. Pp. 28, figs. 7. 1895.

Price 5 cents.

BUREAU OF ANIMAL INDUSTRY.

Bulletin No. 5.—Report on the Dairy Industry of Denmark. By Prof . C. C. George-
son. Pp. 133, figs. 33. 1893. Price 10 cents.

Bulletin No. 7.—Investigations Concerning Bovine Tuberculosis, with Special
Reference to Diagnosis and Prevention. Conducted under the direction of Dr.
D. E. Salmon, Chief of the Bureau of Animal Industry. Pp. 178, pis. 6. 1894.

Price 15 cents.
Bulletin No. 8.—Investigations Concerning Infectious Diseases among Poultry.
By Theobald Smith, Ph. B., M. D., and Veranus A. Moore, B. S., M. D., under
the direction of Dr. D. E. Salmon, Chief of the Bureau of Animal Industry. Pp.
90, pis. 6. Index. 1895. Price 15 cents.

Bulletin No. 9.—Rules and Regulations Governing the Operations of the Bureau
of Animal Industry; also the Acts of Congress under which they are made. Dr.
D. E. Salmon, Chief of the Bureau of Animal Industry. Pp. 46. 1895. Price
5 cents.

DIVISION OF BOTANY.

Contributions from the U. S. National Herbarium. Vol. I. No. 9. Report on a
collection of plants made in the States of Sonora and Colima, Mexico, by Dr.
Edward Palmer, in the years 1890 and 1891. By J. N. Rose, Assistant Botanist.
Pp. v, 293-434, index to volume, pis. 13, figs. 10. 1895. Price 20 cents.

Same. Vol. IV. Botany of the Death Valley Expedition. A report on the botany
of the expedition sent out in 1891 by the'U. S. Department of Agriculture to
make a biological survey of the regie of Death Valley. California. By Fred-
erick Vernon Coville, Botanist of the Death Valley Expedition. Pp. 363, pis.

22, map 1. 1893. Price 60 cents.
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Bulletin No. 6.—Grasses of the Arid Districts. Report of an investigation of the
Grasses of the Arid Districts of Texas, New Mexico, Arizona, Nevada, and Utah
in 1887. Pp. 61, pis. 30. 1888. Price 10 cents.

Bulletin No. 8.—A Record of Some of the Work of the Division, including Ex-
tracts front Correspondence and Other Communications. Prepared by Dr.
George Vasey and B. T. Galloway. Pp. 67. 1889. Price 5 cents.

Bulletin No. 13.—Grasses of the Pacific Slope, including Alaska and the Adjacent
Islands. Plates and Descriptions of the Grasses of California. Oregon, Wash-
ington, and the Northwestern Coast, including Alaska, Part II. By Dr. George
Vasey, Botanist. Pp. li-xciv, with descriptions. Index to volume. 4°. Price 50
cents.

Bulletin No. 16.—American Ginseng. Its Commercial History, Protection, and
Cultivation. By George V. Nash. Pp. 22, figs. 2. 1895. Price 5 cents.

Bulletin No. 17. Legislation Against Weeds. By Lyster H. Dewey. Pp. 60.

1896. Price 5 cents.

DIVISION OF CHEMISTRY.

BulletinNo. 13, PartVI.—Foodsand Food Adulterants—Sugar. Molasses and Sirup,
Confections. Honev and Beeswax. Investigations condncted under direction of
H. W. Wiley. Chief Chemist, with the collaboration of H. A. Huston, H. H.
Nicholson, W. B. Rising. M. A. Scovell, S. P. Sharpies, W. C. Stubbs, Shippen
Wallace, F. G. Wiechman, H. A. Weber, and K. P. McElroy. Pp. 633-874, viii.

1892. Price 15 cents.

Bulletin No. 13, Part VII.—Foods and Food Adulterants—Tea, Coffee, and Cocoa
Preparations. By Guilford L. Spencer, Assistant Chemist, with the collabora-
tion of Mr. Ervin E. Ewell. Investigations made under the direction of H. W.
Wiley, Chief Chemist. Pp. v, 875-1014, index, pis. 39-47. 1892. Price 15 cents.

Bulletin No. 14.—Record of Experiments at Fort Scott, Kansas, in the Manufacture
of Sugar from Sorghirm and Sugar Canes in 1886. By H. W. Wiley, Chemist.
Pp. 64. 1887. Price 5 cents.

Bulletin No. 18.—Sugar-producing Plants. Record of Analyses made byAuthority
of the Commissioner of Agriculture, under direction of the Chemist, 1887-88.
Sorghum: Fort Scott. Kansas; Rio Grande,New Jersey. Sugar Cane: Lawrence,
Louisiana, Together with a study of the data collected on Sorghum and Sugar
Cane. Pp. 132. 1888. Price 10 cents.

Bulletin No. 20.—Record of Experiments conducted by the Commissioner of Agri-
culture in the Manufacture of Sugar from Sorghum at Rio Grande, New Jersey;
Kenner. Louisiana: Conway Springs. Douglas, and Sterling, Kansas, 1888. By
H.W.Wiley, Chemist. Pp.162, 1889. Price 10 cents.

Bulletin No. 21.—Report of Experiments in the Manufacture of Sugar by Diffusion,
at Magnolia Station, Lawrence, Louisiana, Season of 1888-89. By Guilford L.
Spencer. Pp. 67, figs. 5. 1889. Price 5 cents.

Bulletin No. 25.—A popular Treatise on the Extent and Character of Food Adul-
terations. By Alex. J. Wedderburn. Special Agent. Pp.61. 1890. Price 5 cents.

Bulletin No. 26.—Record of Experiments in the Production of Sugar from Sor-
ghum in 1889 at Cedar Falls, Iowa; Rio Grande. New Jersey; Morrisville, Vir-
ginia; Kenner, Louisiana; College Station, Maryland; and Conway Springs.
Attica, Medicine Lodge. Ness City. Liberal, Arkalon, Meade, Minneola, and
Sterling, Kansas. By H. W. Wiley, Chemist. Pp.112. 1890. Price 10 cents.

Bulletin No. 29.—Record of Experiments with Sorghum in 1890. By Harvey W.
Wiley, Chemist of the U. S. Department of Agriculture, etc. Pp. 125. 1891.

Price 10 cents.

Bulletin No. 34.—Record of Experiments with Sorghum in 1891. By Harvey W.
Wiley. Chemist of the IT. S. Department of Agriculture, etc. Pp. 132, figs. 3.

1892. Price 10 cents.

Bulletin No. 35.—Proceedings of the Ninth Annual Convention of the Association
of Official Agricultural Chemists, held at the National Museum. Washington.
D. C. . August 25, 26, and 27, 1892. Edited by Harvey W. Wiley, Secretary of the
Association. Pp. 258. 1892. Price 15 cents.

Bulletin No. 39.—Experiments with Sugar Beets in 1893. By Harvey W. Wiley,
Chemist of the U. S. Department of Agriculture, etc.. with the collaboration of

Dr. Walter Maxwell, Assistant in charge of the Schuyler Station. Pp. 59. 1894*

Price 5 cents.

Bulletin No. 40.—Record of Experiments with Sorghum in 1893. By Harvey W.
Wiley, Chemist of the U. S. Department of Agriculture, etc., with the collabo-

ration of Messrs. Oma Carr and C. I. Hinman, Pp. 38, fig. 1. 1894. Price 5

cents.
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Bulletin No. 44.—Sweet Cassava: Its Culture, Properties, and Uses. By Harvey
W. Wiley, Chemist of the U. S. Department of Agriculture. Pp. 16, fig. 1, pis. 2.

1894. Price 5 cents.

Bulletin No. 45.—Analyses of Cereals Collected at the World's Columbian Exposi-
tion, and Comparisons with Other Data. By Harvey W.Wiley, Chief of the
Division of Chemistry. Pp. 57. 1895. Price 5 cents.

Bulletin No. 46.—Methods of Analysis Adopted by the Association of Agricultural
Chemists, September 5, 6, and 7, 1895. Edited by Harvey W. Wiley, Secretary,
with the collaboration of L. L. Van Slyke and W. D. Bigelow, Editorial Commit-
tee. Pp. 84, figs. 4. Price 5 cents.

DIVISION OF ENTOMOLOGY.

Bulletin No. 2, new series.—Proceedings of the Seventh Annual Meeting of the
Association of Economic Entomologists. Pp. 100, fig. 1. 1898. Price 10 cents.

Bulletin No. 6.—The Imported Elm Leaf-Beetle: Its Habits and Natural History,
and Means of Counteracting Its Injuries. Pp. 21, pi. 1, fig. 1. 1891. Price 5
cents.

Bulletin No. 17.—The Chinch Bug: A General Summary of Its History, Habits,
Enemies, and of the Remedies and Preventives to be Used Against It. By
L. O. Howard, M. S., Assistant Entomologist. Pp. 48, figs. 10. 1888. Price 5

cents.
Bulletin No. 19.—An Enumeration of the Published Synopses, Catalogues, and Lists

of North American Insects, together with other information intended to assist

the student of American Entomology. Pp. 77. 1888. Price 5 cems.
Bulletin No. 23.—Reports of Observations and Experiments in thePractica Work

of the Division, made under the Direction of the Entomologist. Pp. 83. 1891.

Price 10 cents.

Bulletin No. 24.—The Boll Worm of Cotton: A Report of Progress in a Supple-
mentary Investigation of this Insect, made under the Direction of the Entomolo-
gist by F. W. Mcilly. Pp. 50, figs. 2. 1891. Price 5 cents.

Bulletin No. 25.—Destructive Locusts. A popular Consideration of a few of t le

More Injurious Locusts (or "Grasshoppers") of the United States, together
with the Best Means of Destroying Them. By C. V. Riley, M. A., Ph. D. , Ento-
mologist. Pp. 62, figs. 11, map 1. pis. 12. 1891. Price 15 cents.

Bulletin No. 29.—Report on the Boll Worm of Cotton (Heliothis armiger Hubn.),
made under the Direction of the Entomologist by F. W. Mally. Pp. 73, pis. 2.

1893. Price 5 cents.
Bulletin No. 31.—Catalogue of the Exhibit of Economic Entomology at the World's
Columbian Exposition, Chicago, 111., 1893, made under the Direction of the Ento-
mologist. Pp. 121. 1893. Price 10 cents.

Catalogue of the Exhibit of Economic Entomology at the World's Industrial and
Cotton Centennial Exposition, New Orleans. 1884-c5. Pp. 95. 1888. Price 5

cents.

Bulletin No. 1, technical series. —Revision of the Aphelininae of North America.
A Subfamily of Hymenopterous Parasites of the Family Chalcididse. By L. O.
Howard, Entomologist. Pp. 44, figs. 14. 1895. Price 5 cents.

Inject Life. Devoted, to the Economy and Life Habits of Insects, Especially in
Their Relation to Agriculture. Vol. I, No. 5. Pp. 123-162, figs. 24-35. 1888.
Pricp f> opnTs

Same. Vol. I, No. 6. Pp. 163-200, pi. 1. figs. 36-45. 1888. Price 5 cents.

Same. Vol. I, No. 8. Pp. 231-260, figs. 50-57. 1889. Price 5 cents.
Same. Vol. I, .No. 10. Pp. 297-326, figs. 67-71. 1889. Price 5 cents.
Same. Vol. I, No. 11. Pp. 327-357, figs. 72-76. 1889. Price 5 cents.
Same. Vol. I, No. 12. Pp 359-388, xxxii, index to volume. Price 5 cents.
Same. Vol. II. No. 10. Pp. 293-333, figs. 61-64. 1890. Price 5 cents.
Same. Vol. VII, No. 1. Pp. 54, figs. 17. 1894. Price 5 cents.
Same. Vol. VII, No. 2. Pp. 55-215. 1894. Fig. 18. Price 10 cents.
Same. Vol. VII, No. 3. Pp. 217-280, figs. 19-27. 1894. Price 5 cents.
Same. Vol. VII, No. 4. Pp. 281-360, figs. 28-36. 1895. Price 5 cents.
Same. Vol. VII, No. 5. Pp. 361-448, index to volume. 1895. Price 5 cents.

OFFICE OF EXPERIMENT STATIONS.

Miscellaneous Bulletin No. 1.—Proceedings of the Second Annua1 Convention of
the Association of American Agricultural Colleges and Experiment Stations,
held at Knoxville. Tenn., January 1, 2, and 3, 1889. Edxted by A. W. Harris
and H. E. Alvord. Pp. 123. 1889. Price 10 cents.

H. Doc. 6 4
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Bulletin No. 1.—Organization of the Agricultural Experiment Stations in the
United States. Pp. 82. 1889. Price 5 cents.

Bulletin No. 4.—List of Horticulturists of the Agricultural Experiment Stations
in the United States, with an Outline of the Work in Horticulture at the Several
Stations. Prepared by W. B. Alwood, Chairman of the Committee on Coopera-
tive Work in Horticulture of the Association of American Agricultural Colleges
and Experiment Stations. Pp. 27. 1889. Price 5 cents.

Bulletin No. 7.—Proceedings of the Fifth Annual Convention of the Association
of American Agricultural Colleges and Experiment Stations, held at Washing-
ton, D. C. , August 12-18, I8»x. Edited by A. W. Harris and H. E. Alvord. Pp.
113. 1892. Price 10 cents.

Bulletin No. 10.—Meteorological Work for Agricultural Institutions. Mark W.
Harrington, Chief of the Weather Bureau. Pp. 23. 1892. Price 5 cents.

Bulletin No. 11 .—A Compilation of Analyses of American Feeding Stuffs. By E. H.
Jenkins, Ph. D., and A. L. Winton, Ph. B. Pp. 155. 1892, Price 10 cents.

Bulletin No. 14.—Proceedings of a Convention of the National League for Good
Roads, held at Washington, D. C, January 17 and 18, 1893, and Hearing by the
House Committee on Agriculture of the House of Representatives, January 19,
1893. Pp. 101. 1893. Price 10 cents.

Bulletin No. 16.—Proceedings of the Sixth Annual Convention of the Association
of American Agricultural Colleges and Experiment Stations, held at New
Orleans, La.. November 15-19, 1892. Edited by A. W. Harris and H. E. Alvord.
Pp. 176. 1893. Price 10 cents.

Bulletin No. 17.—Suggestions for the Establishment of Food Laboratories in Con-
nection with the Agricultural Experiment Stations of the United States. By
Edward Atkinson, Pp. 20. 1893. Price 5 cents.

Bulletin No. 20.—Proceedings of the Seventh Annual Convention of the Associa-
tion of American Agricultural Colleges and Experiment Stations, held at Chi-
cago, 111., October 17-19, 1893. Edited bv A. C. True and H. E. Alvord. Pp.
100. 1894. Price 5 cents.

Bulletin No. 21.—Methods and Results of Investigations on the Chemistry and
Economy of Food. By W. O. Atwater, Ph. D., Professor of Chemistry in Wes-
leyan University, etc. Pp. 222, figs. 15, charts 3. 1895. Price 15 cents.

Bulletin No. 22.—Agricultural Investigations at Rothanisted, England, during a
Period of Fifty Years. Six Lectures Delivered under the Provisions of the
Lawes Agricultural Trust. By Sir Joseph Henry Gilbert, M. A. , L. L.D. , F. R. S.

,

etc. Under the auspices of the Association of American Agricultural Colleges
and Experiment Stations, in November, 1893. Pp. 316, portrait, figs. 6, pis. 2.

1895. Price 30 cents.

Bulletin No. 23.—Organization Lists of the Agricultural Experiment Stations and
Institutions with Courses in Agriculture in the United States. Pp. 88. 1895.

Price 5 cents.

Bulletin No. 24.—Proceedings of the Eighth Annual Convention of the Association
of American Agricultural Colleges and Experiment Stations, held at Washing-
ton, D. C, November 13-15, 1894. Edited by A. C. True and H. H. Goodell.
Pp. 98. 1895. Price 5 cents.

Bulletin No. 25.—Dairy Bacteriology. By H. W. Conn, Ph.D., Professor of Biol-

ogy in Wesleyan University. Pp. 40. 1895. Price 5 cents.

Bulletin No. 26.—Agricultural Experiment Stations: Their Objects and Work.
By A. C. True, Director of the Office of Experiment Stations. Pp. 16. 1895.

Price 5 cents.
Experiment Station Record:

Vol. II, No. 8. Pp. vii, 385-468. 1891. Price 5 cents.

Vol. Ill, No. 6. Pp. vii, 365-438. 1892. Price 5 cents.

Vol. Ill, No. 7. Pp. vi, 439-506. 1892. Price 5 cents.

Vol. III. No. 5. Pp. vii, 585-664. 1892. Price 5 cents.

Vol. Ill, No. 12. Pp. vii, 841-970. 1892. Price 5 cents.

Vol. IV, No. 9. Pp. vii, 701-790. 1893. Price 5 cents.

Vol. V, No. 2. Pp. viii, 139-268. 1893. Price 5 cents.

Vol. V, No. 3. Pp. viii, 269-358. 1893. Price 5 cents.

Vol. V, No. 12. Pp. 1107-1227, xxxiv. Price 5 cents.

Vol. VI, No. 2. Pp. vi, 89-174. 1894. Price 5 cents.

Vol. VI, No. 3. Pp. v, 175-254. 1894. Price 5 cents.

Vol. VI, No. 4. Pp. vi, 255-348. 1895. Price 5 cents.

Vol. VI, No. 5. Pp. viii, 349-488. 1895. Price 5 cents.

Vol. VI, No. 6. Pp. vii, 489-589. 1895. Price 5 cents.

Vol. VI, No. 7. Pp. vi, 585-678. 1895. Price 5 cents.

Vol. VI, No. 8. Pp. v, 679-758. 1895. Price 5 cents.
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Experiment Station Record—Continued.
Vol. VI, No. 9. Pp. vi, 759-850. 1895. Price 5 cents.

Vol. VI, No. 10. Pp. vi, 851-944. 1895. Price 5 cents.

Vol. VI, No. 11. Pp. vi, 945-1032. 1895. Price 5 cents.

Vol. VII, No. 1. Pp. v, 74. 1895. Price 5 cents.

Vol. VII, No. 2. Pp. vii, 75-166. 1895. Price 5 cents.

Vol. VII, No. 3. Pp. vi, 167-260. 1895. Price 5 cents.

Vol. VII, No. 4. Pp. v, 261-342. 1896. Price 5 cents.

Vol. VII, No. 5. Pp. 343-434. 1896. Price 5 cents.

OFFICE OF FIBER INVESTIGATIONS.

Report No. 1.—A Report on Flax, Hemp, Ramie, and Jute, with Considerations
upon Flax and Hemp Culture in Europe, a Report on the Ramie Machine Trials

of 1889 in Paris, and Present Status of Fiber Industries in the United States.

By Charles Richards Dodge, Special Agent. Pp. 104, figs. 7. 1892. Price 10

cents.

Report No. 4.—A Report on Flax Culture for Fiber in the United States, includ-
ing Special Reports on Flax Culture in Ireland, in Belgium, and in Austria,
with Statements Relative to the Industry in Russia. By Charles Richards
Dodge, Special Agent. Pp. 93, pis. 2, figs. 12. 1892. Price 10 cents.

Report No. 5.—A Report on the Leaf Fibers of the United States, detailing Results
of Recent Investigations Relating to Florida Sisal Hemp, the False Sisal Hemp
Plant of Florida, and Other Fiber-producing Agaves; Bowstring Hemp, Pine-
apple Fiber, New Zealand Flax, and Bear Grass. By Chas. Richards Dodge,
Special Agent. Pp. 73, pis. 10, figs. 12. 1893. Price 10 cents.

Report No. 6.—A Report on the Uncultivated Bast Fibers of the United States,

including the History of Previous Experiments with the Plants or Fibers, and
Brief Statements Relating to the Allied Species that are Produced Commercially
in the Old World. By Charles Richards Dodge, Special Agent. Pp. 54, pis. 5.

1894. Price 10 cents.

Report No. 7.—A Report on the Cultivation of Ramie in the United States, with
Statements Concerning the Practice in Foreign Countries, Cost of Cultivation
and Percentages of Yield, the Machine Question, and Preparation of the Fiber
for Manufacture. By Chas. Richards Dodge, Special Agent. Pr>. 63, pis. 5, figs.

7. 1895. Price 10 cents.

SECTION OF FOREIGN MARKETS.

Bulletin No. 1.—The World's Markets for American Products. Great Britain and
Ireland. Pp. 93, map. 1895. Price 5 cents.

Bulletin No. 1, Supplement.—Same. Pp. 95-155. 1895. Price 5 cents.
Bulletin No. 2.—Same. The German Empire. Pp. 91, map. 1895. Price 5 cents.
Bulletin No. 3.—Same. France. Pp. 74. 1895. Price 5 cents.
Bulletin No. 5.—Same. Netherlands. Pp. 76. 1895. Price 5 cents.

DIVISION OF FORESTRY.

Bulletin No. 5.—What is Forestry? By B. E. Fernow, Chief of the Division of
Forestry. Pp. 52. 1891. Price 5 cents.

Bulletin No. 6.—Timber Physics. Parti. Preliminar3^ Report. 1, Need of inves-
tigation; 2, Scope andhistorical development of the science of "Timber Physics";
3, Organization and methods of the timber examinations in the Division of
Forestry. Compiled by B. E. Fernow, Chief of Forestry Division. Pp. 61, pis.

6, figs. 12. 1892. Quarto. Price 10 cents.
Bulletin No. 7.—Forest Influences. 1. Introduction and summary of conclusions.
By B. E. Fernow. 2. Review of Forest Meteorological Observations: A study
preliminary to the discussion of the relation of forests to climate. By M, W.
Harrington. 3. Relation of forests to water supplies. By B. E. Fernow. 4.

Notes on the sanitary significance of forests. By B- E. Fernow. Appendices.
1. Determination of the true amount of precipitation and its bearing on theo-
ries of forest influences. By Cleveland Abbe. 2. Analysis of rainfall with
relation to surface conditions. By George E.Curtis. Pp. 197, figs. 63. 1893.
Price 15 cents.

Bulletin No. 9.—Report on the Use of Metal Railroad Ties and on Preservative
Processes and Metal Tie Plates for Y/ooden Ties. By E. E. Russell Tratman,
A. M., Am. Soc. C. E. [Supplementary to report on the Substitution of metal
for wood in Railroad Ties, 1890. J Prepared^ under the direction of B. E. Fer-
now, Chief of Division of Forestry. Pp. 363, pis. 5. 1894. Price 20 cents.
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Bulletin No. 10.—Timber: An Elementary Discussion of the Characteristics and
Properties of Wood. By Filibert Roth. Special Agent in Charge of Timber
Phvsics. Under the direction of B. E. Fernow. Chief of the Division of For-
estry. Pp. 88. figs. 49. 1895. Price 10 cents.

Bulletin No. 11.—Some Foreign Trees for the Southern States. [Cork Oak.Wattle
Tree. Eucalyptus. Bamboo.] Prepared under direction of B. E. Fernow, Chief
of Division of Forestry. Pp. 32, pis. 3. 1895. Price 5 cents.

Bulletin No. 12.—Economic Designing of Timber Trestle Bridges. By A. L. John-
son. C. E. Prepared under the direction of B. E. Femow, Chief of Division of
Forestry. [Timber Physics Series.] Pp. 57, figs. 7. 1896. Price 5 cents.

DIVISION OF GARDENS AND GROUNDS.

Papers on Horticultural and Kindred Subjects. By William Saunders. Horticul-
turist and Landscape Gardener, and Superintendent of Gardens and Grounds.
Pp.121. 1891. Price 10 cents.

OFFICE OF IRRIGATION INQUIRY.

Bulletin No. 1.—Abstracts of the Laws of the Several States and Territories on
Irrigation and Water Rights. Compiled by O. A. Critchett, Pp. 180. 1893.

Price 10 cents.

DIVISION OF ORNITHOLOGY AND MAMMALOGY.

Bulletin No. 1.—The English Sparrow (Passer domesticus) in North America,
Especially in Its Relations to Agriculture. Prepared under the direction of
Dr. C. Hart Merriani. Ornithologist, by Walter B. Barrows, Assistant Orni-
thologist. Pp. 105. figs. 10. map. 1889." Price 25 cents.

Bulletin No. 5.—The Pocket Gophers of the United States. Prepared under the
direction of Dr. C. Hart Merriam. Chief of Division, by Vernon Bailey, Chief
Field Agent. Pp. 47. pi. 1. figs. 6. map. 1895. Price 15 cents.

Bulletin No. 6.—The Common Crow of the United States. By Walter B. Barrows
and E. A. Schwarz. Pp. 98, pi. 1. figs. 2, 1895. Price 10 cents.

Bulletin No. T.—Preliminary Report on the Food of Woodpeckers. ByF.E.L.
Beal. Assistant Ornithologist. The Tongue of Woodpeckers. By F. A. Lucas,
Curator, Department Comparative Anatomy, U.S. National Museum. Pp.44,
pis. 4. figs. 4^ 1895. Price 10 cents.

North American Fauna No. 1.—Revision of the North American Pocket Mice.
By Dr. C. Hart Merriam. Pp. 36. pis. 4. 1889. Price 10 cents.

Same. No. 3.—Results of a Biological Survey of the San Francisco Mountain
Region and Desert of the Little Colorado. Arizona. By Dr. C. Hart Merriain
and Dr. Leonhard Stejneger. Pp. 136, pis. 14 (2 colored), maps 5 (colored), figs.

2. 1890. Price 25 cents.

Same, No. 4.—Descriptions of Twenty-six New Species of North American Mam-
mals. By C. Hart Merriam. Pp. 60, pis. 3. figs. 3. 1890. Price 10 cents.

Same. No. 5.—Results of a Biological Reconnoissanee of South Central Idaho. By
C. Hart Merriam and Dr. Leonhard Stejneger. Descriptions of a New Genus
and two New Species of North Ajnerican Mammals. Bv Dr. C. Hart Merriam.
Pp. 132, pis. 4 (1 colored), figs. 4. 1891. Price 15 cents.'

Same. No. 8.—Monographic Revision of the Pocket Gophers, Family Geomyidce
(exclusive of the species of Tlwmomys) . By Dr. C.Hart Merriam. Pp.258,
pis. 20, figs. 71, maps 4 (colored). 1895. Price 35 cents.

DIVISION OF POMOLOGY.

Report of the Pomologist for 1894. By Samuel B. Heiges. Pp. 62, pis. 4 (colored)',

figs. 5. 1895. Price 15 cents.

Bulletin No. 2.—Report on the Adaptation of Russian and other Fruits to the
Extreme Northern Portions of the United States. Pp. 64. 1888. Price 5 cents.

OFFICE OF ROAD INQUIRY.

Bulletin No. 1.—State Laws Relating to the Management of Roads. Enacted in
1888-1893. Compiled bv Rov Stone, Special Agent in charge of Road Inquiry.
Pp. 95. 1894. Price 5 cents'.

Bulletin No. 3.—Improvement of the Road System of Georgia. By O. H. Shef-
field, C. E.. University of Georgia. Pp. 31, figs. 5. 1894. Price 5 cents.
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Bulletin No. 5.—Information Regarding Road Materials and Transportation Rates
in Certain States West of the Mississippi River. Pp. 24, maps 4. 1894. Price
5 cents.

Bulletin No. 7.—Information Regarding Roads and Road-making Materials in

Certain Eastern and Southern States. Pp. 29, maps 5. 1894. Price 5 cents.

Bulletin No. 8.—Earth Roads : Hints on Their Construction and Repair. Com-
piled by Roy Stone, Special Agent in charge of Road Inquiry. Pp. 20, figs. 11.

1894. Price 5 cents.

Bulletin No. 11.—Proceedings of the Virginia Good Roads Convention, held in
Richmond, Va., October 18, 1894. Pp. 62, fig. 1. 1895. Price 5 cents.

Bulletin No. 12.—Wide Tires. Laws of Certain States Relating to Their Use and
Other Pertinent Information. Compiled by Roy Stone, Special Agent in charge
of Road Inquiry. Pp. 16. 1895. Price 5 cents.

Bulletin No. 13.—Kentucky Highways. History of the Old and New Systems.
By M. H. Crump, C. E. Pp. 24. 1895. Price 5 cents.

Bulletin No. 14.—Good Roads. Extracts from Messages of Governors. Compiled
by Roy Stone, Special Agent and Engineer. Pp. 24. 1895. Price 5 cents.

Bulletin No. 15.—Proceedings of the Good Roads Convention of Texas, held at

Houston. Tex., February 19, 1895. Pp. 24. 1895. Price 5 cents.

Bulletin No. 17.—Historical and Technical Papers on Road Building in the United
States. Compiled under direction of Roy Stone, Special Agent and Engineer.
Pp. 52, figs. 7. 1895. Price 5 cents.

Bulletin No. 18.—State Laws Relating to the Management of Roads. Enacted
1894-95. Compiled by Roy Stone, Special Agent and Engineer. Pp. 86. 1895.

Price 5 cents.

Bulletin No. 18, Supplement.—Same. Pp. 87-124. 1895. Price 5 cents.

DIVISION OF STATISTICS.

Special Report No. 3.—Mississippi: Its Climate, Soil, Productions, and Agricul-
tural Capabilities. By A. B. Hurt, Special Agent. Pp. 89. 1883. Price 5 cents.

Special Report No. 4.—The Climate, Soil, Physical Resources, and Agricultural
Capabilities of the State of Maine, with Special Reference to the Occupation of

Its New Lands. By Samuel L. Boardinan, State Agent for Maine for the
Department of Agriculture. Pp. 60. 1884. Price 5 cents.

Special Report No. 5.—The Proper Value and Management of Government Tim-
ber Lands and the Distribution of North American Forest Trees, being Papers
Read at the United States Department of Agriculture, May 7 and 8, 1884. Pp.
47. 1884. Price 5 cents.

Special Report No. 6.—Address of Hon. George B. Loring, U. S. Commissioner of
Agriculture, at the National Convention of Cattle Breeders, Chicago, 111., Novem-
ber 13, 1884; also the Report of the Veterinary Inspectors in New York. Pp. 21.

1884. Price 5 cents.

Special Report No. 10.—A Descriptive Catalogue of Manufactures from Native
Woods, as Shown in the Exhibit of the U. S. Department of Agriculture at the
World's Industrial and Cotton Exposition at New Orleans, La. By Charles
Richards Dodge. Pp. 84. 1886. Price 5 cents.

Miscellaneous Report No. 1.— [Same as Report No. 1, Office of Fiber Investiga-
tions.]

Miscellaneous Report No. 2.—Report on the Agriculture of South America, with
Maps and Latest Statistics of Trade. Prepared under the direction of the Stat-
istician, by Almont Barnes. LL. B. Pp. 189, pis. 3. 1892. Price 15 cents.

Miscellaneous Report No. 3.—Cooperative Credit Associations in Certain European
Countries, and Their Relation to Agricultural Interests. Prepared under direc-
tion of the Statistician, by Edward T. Peters. Pp. 117. 1892. Price 10 cents.

Miscellaneous Report No. 5.—Production and Distribution of the Principal Agri-
cultural Products of the World. Pp. 205. 1893. Price 15 cents.

Miscellaneous Report No. 6.—Rice: Its Cultivation, Production, and Distribution
in the United States and Foreign Countries. Prepared under the direction of
the Statistician, by Amory Austin, B. S., with a chapter on the Rice Soils of
South Carolina, by Milton Whitney, M. S. Pp. 89. 1893. Price 5 cents.

Miscellaneous Report No. 7.—An Agricultural Survey of Wyoming. Prepared
under the direction of the Statistician, by John W.Hoyt. former Governor of
Wyoming. Pp. 72, map. 1893. Price 10 cents.

Miscellaneous Report No. 8.—Recent Features of our Foreign Trade. Prepared
under the direction of the Statistician, by Edward T. Peters. Pp. 24. 1894.
Price 5 cents.



54 REPORT OF THE SECRETARY OF AGRICULTURE.

Miscellaneous Bulletin No. 9.—Production and Price of Cotton for One Hundred
Years. By James L. Watkins, Special Agent. Pp. 16. 1895. Price 5 cents.

Album of Agricultural Graphics. Value per Acre of Crops of the United States,
Based on Results of Official Statistical Investigation. By J. R. Dodge, Statisti-
cian. Pp. 18. Size 12 by 18 inches. 1891. Price 25 cents.

Report No. 82, new series.—Report on Distribution and Consumption of Corn and
Wheat, and on Freight Rates of Transportation Companies. March, 1891. Pp.
59-104. Price 5 cents.

Report No. 112, new series.—Report of the Statistician. Januaiy-February, 1894.

Pp. ii, 3-68. Price 5 cents.

Report No. 114. new series.—Report of the Statistician. April, 1894. Pp. ii. 159-
218. Price 5 cents.

Report No. 118, new series.—Report of the Statistician. August, 1894. Pp. ii
;

447-536. Price 5 cents.

Report No. 120, new series.—Report of the Statistician. October, 1894. Pp. ii.

607-660. Price 5 cents.

Report No. 125, new series.—Report of the Statistician. April, 1895. Pp. ii, 107-
168. Price 5 cents.

Report No. 132, new series.—Monthly Crop Report. November, 1895. To which
are appended the transportation rates as required by law, together with certain
railroad and transportation statistics. Pp. 14. Price 5 cents.

DIVISION OF VEGETABLE PHYSIOLOGY AND PATHOLOGY.

Bulletin No. 1.—Additional Evidence on the Communicability of Peach Yellows
and Peach Rosette. By Erwin F. Smith. Sc. D.. Special Agent. Pp. 65, pis.

38. 1891. Price 25 cents.
Bulletin No. 2.—The California Vine Disease. A Preliminary Report of Investi-

gations. By Newton B. Pierce, Special Agent. Pp. 222, pis. 25(6 colored),
charts 2. 1892. Price 25 cents.

Bulletin No. 5.—The Pollination of Pear Flowers. By Merton B. Waite, Special
Agent. Report on experiments made under the direction of B. T. Gallowav,
Chief of the Division of Vegetable Pathology. Pp. 110. pis. 12, figs. 5. 1895.

Price 15 cents.

Bulletin No. 7.—The Effect of Spraying with Fungicides on the Growth of Nur-
sery Stock. By B. T. Galloway. Pp. 41, figs. 17. 1894. Price 5 cents.

MISCELLANEOUS PAMPHLETS.

Rapport sur l'usage et les Possibiiites de 1'Extension du Mais (Ble dlnde) en Europe.
1. Importance du Mais comme aliment par le Dr. H. W. Wiley, Directeur du
Laboratoire de Chimie. 2. Industrie du Bie dTnde aux Etats-Unis par B. W.
Snow, Statisticien adjoint. Pp. 22. 1892. Price 5 cents.

Beretning over Brugen af Amerikansk Mais i Europa. 1. Maisens Naeringsvserdi,
af Dr. H. W. Wiley, Chef for den Kemiske af deling. 2. Mais Industrien i de
Forenede Stater, af B. W. Snow, Statistisk Assistent. Pp. 22. 1892. Price 5

cents.

Memorias sobre el Uso del Maiz en Europa y la Posibilidad de Extender su Con-
sumo. 1. El Valor del Maiz Como Alimento, por el Doctor H. W. Wiley. Qui-
mico en Jefe. 2. La Industria del Maiz en los Estados Unidos, por B. W. Snow,
Auxiliar de la Seccion de Estadistica. Pp.24. 1892. Price 5 cents.

Indian Corn (oder Mais) in der Herstellung von Bier. Von Dr. Robert Wahl.
Pp. 22. 1893. Price 5 cents.

Indian Corn (or Maize) in the Manufacture of Beer. By Robert Wahl, Ph. D.
Pp. 21. 1893. Price 5 cents.

PUBLICATIONS ISSUED DURING THE YEAR ENDING JUNE
30, 1896.

The following publications were issued during the year ending June
30, 1896. Those to which a price is attached, with the exception of

XDublieations of the Weather Bureau, must be obtained of the Super-
intendent of Documents, Union Building, Washington, X). C, to whom
were turned over all copies not needed for official use, in compliance
with section 67 of the act providing for the public printing and bind-
ing and the distribution of public documents. Remittances should be
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made to him by postal money order. Applications for those that are

for free distribution should be made to the Secretary of Agriculture,

Washington, D. C.

:

OFFICE OF THE SECRETARY.
Copies.

Yearbook of the Department of Agriculture for 1894. Pp. 608, figs. 140,

pis. 7. September, 1895. Price 50 cents 500,000
Yearbook of the Department of Agriculture for 1895. Pp. 656, figs. 134,

pis. 10. June, 1896. Price 55 cents 500,000
The World's Markets for American Products—France. Pp. 74. Bulletin

No. 3. July, 1895. Price 5 cents 15,000
The World's Markets for American Products—Great Britain and Ireland.

Pp. 93, fig. 1. Bulletin No. 1. August, 1895. Price 5 cents 7
. . _ 5, 000

The Worlds Markets for American Products—Great Britain and Ireland.

Pi), ii, 95-155. Supplementto Bulletin No. 1. (Reprint.) August, 1895.

Price 5 cents 10, 000

The World's Markets for American Products—The German Empire. Pp.

91, pi. 1. Bulletin No. 2. (Reprint.) August, 1895. Price 5 cents 5,000
The World's Markets for American Products—France. Pp. 74. Bulletin
No. 3. (Reprint. ) September, 1895. Price 5 cents 5, 000

The World's Markets for American Products—Canada. Pp.67. Bulletin
No. 4. September, 1895. Price 5 cents 15,000

Reprint, May, 1896 : 1,000
The World's Markets for American Products—Netherlands. Pp. 76.

Bulletin No. 5. October, 1895. Price 5 cents : 15, 000
The World's Markets for American Products—Belgium. Pp. 90. Bul-

letin No. 6. December, 1895. Price 5 cents 7, 000
American Dried Apples in the German Empire. Pp. 4. Circular No. 2.

July, 1895 10,000
Reprint, February, 1896 . : 2, 500

Imports and Exports for 1893 and 1894. Pp. 4. Circular No. 3. August,
1895 50, 000

An Example for American Farmers and Dairymen. Pp. 3. Circular No.
4. September, 1895 10, 000
Reprint, February, 1896 2,500

Imports and Exports for 1893, 1894, and 1895. Pp. 6. Circular No. 6.

November, 1895 15,000
Reprint, January, 1896 20, 000

The Treaty of Shimonoseki between China and Japan of April 17, 1895,
and Our Possibilities of Trade with Those Countries. Pp. 7. Circular
No. 5. November, 1895 10, 000

Report of the Secretary of Agriculture, 1895. (Preliminary.) Pp. 64.

November, 1895 50, 000
Letter of the Secretary of Agriculture, transmitting, in answer to a resolu-

tion of the Senate of the 12th instant, a statement of the expenditures from
the appropriation for the purchase and distribution of valuable seeds,
made by the act of March 2, 1895; and also a copy of each bid made to
the Department of Agriculture to furnish it with seeds, bulbs, cuttings,
etc. Pp. 30. Senate Doc. No. 40, 54th Cong., 1st sess. January, 1896_ _ 1, 000

Report of the Secretary of Agriculture; being part of the Message and
Documents communicated to the two Houses of Congress at the begin-
ning of the first session of the Fifty-fourth Congress. Pp. 266, chart 1.

January, 1896 3, 000
Tobacco: Instructions for its Cultivation and Curing. By John M. Estes,

Special Agent. Pp.8. Farmers' Bulletin No. 6. (Reprint.) January.
1896 1 10,000
Reprint, May, 1896 10, 000

Extension of Markets for American Feed Stuffs. Pp. 8. Circular No. 7.

February, 1896 10,000
Letter from the Secretary of Agriculture, transmitting a detailed state-
ment of the expenditures of all appropriations for the Department of
Agriculture for the fiscal year ended June 30, 1895, including supple-
mental account to date. Pp. 189. Document No. 25, 54th Cong. , 1st sess.

February, 1896 602
Arbor Day: Its History and Observance. By N. H. Egleston. Pp. 80,

figs. 28. March, 1896 10, 000
The Manchester District of England as a Market for American Products.
Pp. 8, fig. 1. Circular No. 8. March, 1896 10,000
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Copies.

Washed Soils: How to Prevent and Reclaim Them. Pp. 22, figs. 6. Farm-
ers* Bulletin No. 20. (Rep nt. ) Apr il, 1896 20, 000

Statement in Regard to Award of See d Contract, Pp. 8. April, 1 896 7, 000
Vivisection in the Distri t of Columbia. By Chas. W. Dabney, jr.. Acting

Secretary. Pp.4. May. 1896 • . \ 12,000
Progress of Southern A ?r cu t ire. By Chas. W. Dabney, jr., Assistant

Secre ary of Agric u .rare. Pp . 12, Jim-. 1896. 25, 000
Work of the De »artmeht of Agriculture as Illustrated at the Atlanta

Exposition. By Robert E. Wait, Private Secretary to Assistant Secre-
tary of Agriculture. Pp. 503-522. Pis. VIII-X, fig. 129, from Yearbook
for 1895. June. 1896 500

Canadian Field Peas By Thomas Shaw, Professorof Animal Husbandry,
College of Agriculture of the University of Minnesota. Pp. 223-232,
from Yearbook for 1895. June. 1896 200

Soil Ferments Important in Agriculture. By H. W. Wiley. Chief of the
Division of Chemistry.—Origin,Value, and Reclamati >n of Alkali Lands.
By E. W.Hilgarl. Professor of Agriculture and Agricultural Chemis-
try. University of California.—Reasons for Cultivating the Soil. By
Milton Whitney. Chief of the Division of Agricultural Soils.—Humus in
Its Relation to Soil Fertility. By Harry Snyder, Professor of Agricul-
tural Chemistry in th 3 University of Minnesota. Pp. iii. 69-142. PI. II,

figs. 7, from Yearbook for 1895. June. 1896 _ . ... 400
Irrigation for the Garden anc Greenhouse. By L. R. Taft, Professor of
Horticulture, Michigan Agricultural College.—The Health of Plants in
Greenhouses. By B. T. Galloway, Chief of the Division of Vegetable
Physiology and Pathology. Pp. iii. 233-256. figs. 49-56, from Yearbook
for 1895. June, 1896 800

DIVISION OF ACCOUNTS AND DISBURSEMENTS.

Report of the Chief of the Division of Accounts and Disbursements for
1895. By F.L.Evans. Pp. iii. 245-264. from Message and Documents,
Department of Agriculture, 1895. January, 1896 '_.

_

.

500

AGRICULTURAL SOILS.

Soil Moisture. A Record of the Amount of Water Contained in Soils dur-
ing the Month of May, 1895. Pp. 16. figs. 14. Bulletin No. 1. Septem-
ber. 1895. Price 5 cents . . 26, 000

Soil Moisture. A record of the amount of water contained in soils dur-
ing the month of June. 1895. Pp. 16, figs. 19. Bulletin No. 2. October.
1895. Price 5 cents... _' 26,000

Soil Moisture. A record of the amount of water contained in soils dur-
ing the month of July, 1895. Pp. 23, diagrams 20. Bulletin No. 3.

January. 1896. Price 5 cents . . 600
Tobacco Soils of Connecticut and Pennsylvania. By Milton Whitney,
Chief of the Division of Agricultural Soils. Pp. iii, 143-155, figs. 4-10,
from Yearbook for 1894. September. 1895 3, 000

Conditions in Soils of the Arid Region. By Milton Whitney, Chief of the
Division of Agricultural Soils. Pp. iii, 155-164. fig. 11. from Yearbook
for 1894. September, 1895 .' 5,000

Truck Lands of the Atlantic Seaboard. By Milton Whitney. Chief of

the Division of Agricultural Soils. Pp. iii, 129-143. figs. 1-3, from Year-
book for 1894. September, 1895 5,000

Methods of the Mechanical Analysis of Soils and of the Determination of
the Amount of Moisture in Soils in the Field. Pp. 24, fig. 1. Bulletin
No. 4. May. 1896. Price 5 cents 1,200

Reasons for Cultivating the Soil. By Milton Whitney, Chief of the Divi-
sion of Agricultural Soils. Pp. 123-130. from Yearbook for 1895. June,
1896 200

DIVISION OF AGROSTOLOGY.

Alfalfa or Lucern. Bv Jared G. Smith, Assistant Agrostologist. Pp. 23.

figs. 3. Farmers' Bulletin No. 31. August, 1895 25. 000
Reprint. October. 1895 25.000
Reprint. February, 1896 40.000
Reprint, June, 1896 20.000
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Copies.

A Note on Experimental Grass Gardens. By Jared G. Smith, Acting
Agrostologist, Pp. 4. Circular No. 1. August, 1895 10, 000

Grasses as band and Soil Binders. By F. Lamson-Scribner, B. Sc., Agros-
tologist. Pp. iii, 421-436, figs. 100-110, from Yearbook for 1894. Au-
gust, 1894 500

Giant Knotweed, or Sachaline. By F. Lamson-Scribner, Agrostologist.
Pp. 4, figs. 3. Circular No. 5. (Reprint. ) October, 1895 . . . 5, 000

Hairy Vetch, Sand Vetch, or Russian Vetch (Vicia villosa) . By F. Lam-
son-Scribner, Agrostologist. Pp. 4, fig. 1. Circular No. 2. October,
1895 10,000

Notes on Grasses and Forage Plants of the Southeastern States. By
Thomas H. Kearney, Jr. , Assistant Agrostologist. Pp. 28, figs. 7. Bul-
letin No. 1. November, 1895. Price 5 cents 25.000

Saltbushes. By Jared G. Smith, Assistant Agrostologist. Pp. 4, figs. 3.

March, 1896.. 5,000

BUREAU OP ANIMAL INDUSTRY.

The Dairy Herd: Its Formation and Management. By Henry E. Alvord,
M. S., C. E. Pp. iii, 295-316, from Yearbook for 1894. (Reprint.) Au-
gust, 1895 1,500

The Federal Meat Inspection. By D. E. Salmon, D. V. M., Chief of the
Bureau of Animal Industry. Pp. iii, 67-80, from Yearbook for 1894.

August, 1895 500
Rules and Regulations Governing the Operations of the Bureau of Animal
Industry; also the acts of Congress under which they are made. By
Dr. D. E. Salmon, Chief of the Bureau of Animal Industry. Pp. 46.

BulletinNo. 9. August, 1895 5,000
The Pasteurization and Sterilization of Milk. By E. A. de Schweinitz,
Ph. D., Biochemic Laboratory, Bureau of Animal Industry. Pp. iii,

52-59, from Yearbook for 1894. August, 1895 2, 000
Reprint, June, 1896 2, 000

A Nodular TsBniasis in Fowls. By Veranus A. Moore, Chief of the
Division of Animal Pathology, Bureau of Animal Industry. Pp. 4. figs.

2. Circular No. 3. September, 1895 5,000
Some Practical Suggestions for the Suppression and Prevention of
Bovine Tuberculosis. By Theobald Smith, M. D., Chief of the Division
of Animal Pathology. Bureau of Animal Industry. Pp. iii, 317-330,
from Yearbook for 1894. October, 1895 : 5, 000

Investigations Concerning Infectious Diseases Among Poultry. By Theo-
bald Smith, Ph. B., M. D., and Veranus A. Moore, B. S., M. D., under
the direction of Dr. D. E. Salmon, Chief of the Bureau of Animal
Industry. Pp. 90, pis. 6. Bulletin No. 8. October, 1895 2,500

Reprint. February, 1896 2, 500
Report of the Chief of the Bureau of Animal Industry for 1895. By D. E.
Salmon. Pp. iii, 97-109, from Message and Documents. Department
of Agriculture, 1895. January, 1896 500

Crossing of Improved Breeds of Swine with the Common Hogs of Florida.
Pp.4. Circular No, 4. January, 1896 10,000

Hog Cholera and Swine Plague. By D. E. Salmon, D. V. M., Chief of
. the Bureau of Animal Industry. Pp. 16. Farmers' Bulletin No. 24.

(Reprint.) February, 1896 30,000
Reprint, March, 1898 20,000

Cornstalk Disease, and Rabies in Cattle. iVn Investigation into the
Nature, Cause, and Means of Preventing the Cornstalk Disease (Tox-
cemia maidis) of Cattle. By Veranus A. Moore, B. S., M. D.—A Dis-
ease in Cattle not Distinguishable from Rabies. By Veranus A. Moore,
B. S., M. D.—Chemical Examination of Cornstalks Presumably the
Cause of Cornstalk Disease in Cattle. By E. A. de Schweinitz, M. D.,
Ph. D. Investigations conducted under the direction of Dr. D. E.
Salmon, Chief of the Bureau of Animal Industry. Pp. 92, pis. 2.

Bulletin No. 10. February, 1896. Price 10 cents 3,000
Statistics of the Dairy. Compiled from the United States Census for 1890,
and from Other Reliable Sources, with Explanatory Notes. By Henry
E. Alvord, C. E., Chief of the Dairy Division, under the direction of
Dr. D. E. Salmon, Chief of the Bureau of Animal Industrv. Pp. 53,

diags. 5, map 1. Bulletin No. 11. March, 1896. Price 5 cents 10, 000
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Copies.
Tenth and Eleventh Annual Reports of the Bureau of Animal Industry,

for the Years 1893 and 1894. Pp.127. March, 189G 30,000
Actinomycosis, or Lumpy Jaw. By D. E. Salmon, D. V. M., Chief of
the Bureau of Animal Industry. Pp. 88-91, from Tenth and Eleventh
Annual Reports of the Bureau of Animal Industry. Circular No. 7.

March, 1896 5, 000
Black Quarter. By D. E. Salmon. D. V. M., Chief of the Bureau of
Animal Industry. Pp. 81-87, from Tenth and Eleventh Annual Reports
of the Bureau of Animal Industry. Circular No. 6. March, 1896 5, 000

The Direct Transmission of Infectious Entero-hepatitis in Turkeys. By
Veranus A. Moore, Chief of the Division of Animal Pathology. Pp. 8,

figs. 7. Circular No. 5. March, 1896 . 5,000
Injuries to Cattle from Swallowing Pointed Objects. By Theobald Smith,
M. D., and Charles F. Dawson, M. D., D. V. S. Pp. 78-81, from Tenth and
Eleventh Annual Reports of the Bureau of Animal Industry. Circular
No. 8. March, 1896 3,000

Check List of the Animal Parasites of Chickens (Galhis domesticns) . By
Albert Hassall, Zoological Laboratory, Bureau of Animal Industry.
Pp.7. Circular No. 9. April, 1896

,
1,000

List of the State Dairy Commissioners and Associations of Dairymen in
the United States and Canada for 1896. Pp.6. CircuiarNo.il. April,
1896 __ 10.000

Check List of the Animal Parasites of Turkeys (Meleagris gallopavo). By
Albert Hassall. Zoological Laboratory, Bureau of Animal Industry.
Pp.3. Circular No. 12, May. 1896 1,000

Butter Substitutes. By E. A. de Schweinitz. Biochemic Laboratory, Bu-
reau of Animal Industry. Pp. 445-452, from Yearbook for 1895. June,
1896 . 200

The Manufacture and Composition of Cheese. By Henry E. Alvord, Chief
of the Dairy Division, Bureau of Animal Industry. Pp. 453-474, figs.

120-122, from Yearbook for 1895. June, 1896 200
Inefficiency of Milk Separators in Removing Bacteria. By Veranus A.
Moore, Chief of the Division of Animal Pathology. Bureau of Animal
Industry. Pp. 431-444. figs. 112-119, from Yearbook for 1895. June. 1896. 200

Inefficiency of Milk Separators in Removing Bacteria, By Veranus A.
Moore, Chief of the Division of Animal Pathology, Bureau of Animal
Industry.—Butter Substitutes. By E. A. de Schweinitz, Biochemic
Laboratory. Bureau of Animal Industry.—The Manufacture and Con-
sumption of Cheese. By Henry E. Alvord, Chief of Dairy Division,
Bureau of Animal Industry. Pp.iv, 431-474. figs. 112-122, from Year-
book for 1895. June,1896 '

800
Check List of the Animal Parasites of Ducks. By Albert Hasall, Zoolog-

ical Laboratory, Bureau of Animal Industry. Pp. 7. Circular No. 13.

June, 1896 1,500

DIVISION OF BOTANY.

Contributions from the U. S. National Herbarium, Vol. Ill, No. 3. Flora
of the Sand Hills of Nebraska. By P. A. Rydberg. Pp. v, 133-203, fig. 1,

pls.2. September, 1895. (Exhausted.) 2,500
Contributions from the U. S. National Herbarium, Vol. III. No. 4. Report
on a collection of plants made by J. H. Sandberg and assistants in
northern Idaho in the year 1892, By John M. Holzinger. Pp. v, 205-287, v.

November, 1895. (Exhausted. ) 2, 500
Contributions from the U. S. National Herbarium, Vol. Ill, No. 5. Report
on Mexican Unibellifera?, mostly from the State of Oaxaca, recently
collected by C. G . Pringle and E. W. Nelson. By John M. Coulter and
J. N. Rose.—Descriptions of plants, mostly new, from Mexico and the
United States. By J. N. Rose. Pp. v, 289-323, ii, pis. v-xvi. December,
1895. (Exhausted.) 2,500

Contributions from the U. S. National Herbarium, Vol. Ill, No. 6. Botany
of Yakutat Bay, Alaska, By Frederick V. Coville. With a Field Report
by Frederick Funston. Pp. iii. 325-353, ii. January, 1896. (Exhausted.). 2,500

Contributions from the U. S. National Herbarium. Vol. Ill, No. 7. Pre-
liminary Revision of the North American Species of Echinocactus,
Cereus, and Opuntia. By John M. Coulter. Pp. iii, 355-462, iv. April,

1896. Price 10 cents 2,500
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Copies.

Contributions from the U. S. National Herbarium, Vol. Ill, No. 8. Flora
of the Black Hills of South Dakota, By P. A. Rydberg. Pp. v, 463-536,

iv, pis. 17-20. June, 1898. Price 10 cents 2,500
Pure ~Seed Investigation. By Gilbert H. Hicks, Assistant, Division of
Botany. Pp. iii, 389-408, figs. 83-91, from Yearbook for 1894. Septem-
ber, 1895 3.000

Weeds; and How to Kill Them. Lyster H. Dewev, Assistant Botanist.
Pp. 31, figs. 11. Farmers' Bulletin No. 28. (Reprint.) October, 1895. 25,000

Reprint, January, 1896 . 40, 000
The Russian Thistle. By Lyster H. Dewey, Assistant, Division of Botany.
Pp. 8, figs. 3. Circular No. 3. Revised edition. December, 1895 15.000

Legislation Against Weeds. By Lyster H. Dewey. Pp.60. Bulletin No.
17. January, 1896 1,500

Standards of the Purity and Vitality of Agricultural Seeds. By Gilbert
H. Hicks, Assistant, Division of Botany. Pp.4. Circular No. 6. May,
1896 . .. 5,000

Tumbling Mustard (Sisymbrium altissimum). By Lyster H. Dewey,
Assistant Botanist. Pp. 8, figs. 3. Circular No. 7. June, 1896 5,000

Some Additions to Our Vegetable Dietarv. By Frederick V. Covilie,

Botanist. Pp. 205-214, figs. 37-45, from Yearbook for 1895. June, 1896_ 500
Oil-producing Seeds. By Gilbert H. Hicks. Assistant. Division of Botany.
Pp. 185-204, figs. 26-36, from Yearbook for 1895. June, 1896 500

Testing Seeds at Home. By A. J. Pieters, Assistant, Division of Botany.
Pp, 175-184, figs. 23-25, from Yearbook for 1895. June, 1896 1 , 000

DIVISION OF CHEMISTRY.

Mineral Phosphates as Fertilizers. By H. W. Wiley, Chemist. Pp. iii,

177-192, figs. 16 and 17, from Yearbook for 1894. August, 1895 500
Analyses of Cereals Collected at the World's Columbian Exposition, and
Comparison with other Data. By Harvey W. Wiley, Chief of Division
of Chemistry. Pp. 57. Bulletin No. 45. September, 1895. Price 5
cents 5, 000

Culture of the Sugar Beet. By H. W. Wiley, Chemist of the Department
of Agriculture and Director of the Department Sugar Experiment Sta-
tion in Nebraska. Pp. 24, figs. 9. Farmers' Bulletin No. 3. (Reprint.

)

January, 1896 " 10.000
Reprint, April, 1896 20,000

Methods of Analysis Adopted by the Association of Official Agricultural
Chemists, September 5, 6, and 7, 1895. Edited by Harvey W. Wiley,
Secretary, with the collaboration of L. L. Van Slyke and W. D. Bige-
low, Editorial Committee. Pp. 84, figs. 4. Bulletin No. 46. February,
1896. Price 5 cents 1 , 000

Zinc in Evaporated Apples. By Harvey W. Wiley, Chief of the Division
of Chemistry. Pp.38. Bulletin No. 48. April, 1896. Price 5 cents __ . 5,000

Proceedings of the Twelfth Annual Convention of the Association of
Official Agricultural Chemists, held in Washington, D .C, September 5,

6, and 7, 1895. Edited by Harvey W. Wiley, Secretary of the Associ-
ation. Pp. 172, figs. 2. Bulletin No. 47. April, 1896. Price 10 cents _ 1,000

Soil Ferments Important in Agriculture. By Harvey W. Wiley, Chief of
the Division of Chemistry. Pp. 69-102, figs. 2. from Yearbook for 1895.

June, 1896. . ' 200

DIVISION OF ENTOMOLOGY.

Mexican Cotton Boll Weevil (Anthonomus grandis Boh.). By L. O.
Howard, Entomologist. Pp. 6. (Spanish edition.) Circular No. 6.

July, 1895 5,000
Insect Life, Vol.VII, No. 5. Pp. iii, 361-448, v, figs. 37-48. August, 1895.
Price 5 cents 5, 500

Some Scale Insects of the Orchard. By L. O. Howard. M.S.. Entomolo-
gist. Pp. iii, 249-276, figs. 26-42, from Yearbook for 1894. August, 1895. 1, 000

The More Important Insects Injurious to Stored Grain. By F. H. Chit-
tenden, Assistant Entomologist. Pp. iii, 277-294, figs. 43-51, from Year-
book for 1894. August, 1895 1,000

Revision of the Aphelininse of North America, a Subfamily of Hymen-
opterous Parasites of the Family Chalcididse. By L. O. Howard, Ento-
mologist. Pp. 44, figs. 14. Technical Bulletin No. 1. September, 1895.
Price 5 cents 2, 000
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Copies.
The Hessian Fly (Ceciclomyia destructor Say). By C. L. Marlatt. First
Assistant Entomologist. Pp.4. Circular No. 12. September, 1895 5,000

Important Insecticides: Directions for their Preparation and Use. By C.
L. Marlatt, First Assistant Entomologist. Pp. 20. Farmers' Bulletin
No. 19. (Reprint.) January, 1898 25.000
Reprint, April, 1896 25. 000

The Honey Bee: A Manual of Apiculture. By Frank Benton, M. S.
Pp. 118, pis. 11, figs. 76. Bulletin No. 1, new series. January. 1896... 1.000
Reprint (Congressional) , April, 1896. Price 15 cents 20. 000

Proceedings of the Seventh Annual Meeting of the Association of Eco-
nomic Entomologists. Pp. 100, fig. 1. Bulletin No. 2, new series.

January, 1896. Price 5 cents 2, 000
Mosquitoes and Fleas. By L. O. Howard, Entomologist. Pp. 4. Circu-

lar No. 13. February, 1896 5,000
Insects of the Year in Ohio. By F. M. Webster, Wooster, Ohio. Pp.

84-91, from Bulletin No. 2, new series. February, 1896 100
General Work Against Insects Which Defoliate Shade Trees in Cities and
Towns. By L. O. Howard, Entomologist. Pp. 4. Circular No. 15.

March, 1896 2.000
The Mexican Cotton Boll Weevil. By L. O. Howard. Entomologist. Pp.

8, figs. 5. Circular No. 14, revision of Circular No. 6. March, 1896 5, 000
The San Jose Scale: Its Occurrence in the United States, with a Full
Account of Its Life History and the Remedies to be Used against It.

By L.O.Howard and C.L. Marlatt. Pp. 80, frontispiece, figs. 8. Bul-
letin No. 3, new series. March, 1896. Price 10 cents 1 2, 500

The Grass and Grain Joint-worm Flies and Their Allies: A Consideration
of Some North American Phytophagic Euiytonrinae. By L. O. Howard,
Entomologist, Pp. 24, figs. 10. Technical Bulletin No. 2, March, 1896'.

Price 5 cents 1 , 500
Some Mexican and Japanese Injurious Insects Liable to be Introduced
into the United States. Pp. 56, figs. 6. Technical Bulletin No. 4, new
series. May, 1896. Price 5 cents 1.500

El Picudo 6 Gorgojo Mexicano de la Capsula del Algodou {Anthonomus
grandis). ByL. O. Howard, Entomologist. Pp. 8, figs. 5. Circular
No. 14. May. 1896 3.000

Revision of the Neniatinse of North America, a Subfamily of Leaf-feeding
Hymenoptera of the Tenthredinidee. By C.L. Marlatt, First Assistant
Entomologist. Pp. 135, pi. 1. figs. 10 Technical Bulletin No. 3. June,
1896. Price 10 cents 1 1 . 000

The Principal Insect Enemies of the Grape. By C. L. Marlatt, First
Assistant Entomologist. Pp. 385-404, figs. 94—105. from Yearbook for

1895. June, 1896 500

OFFICE OF EXPERIMENT STATIONS.

Experiment Station Record. [A condensed record of the contents of the
bulletins and reports issued by the Agricultural Experiment Stations of

the United States, and also a brief review of agricultural science of the

world.] Price 5 cents each.
Vol. VI. No. 10. Pp. vi. 851-944. (Reprint.) October. 1895 1.000
Vol.VI.No.il. Pp. vi. 945-1032. July. 1895 8,000

Reprint. October. 1895 1.000

Vol. VI, No. 12. Pp. 1033-1134, xii. March. 1896 5,000
Reprint. April, 1896 500

Vol. VII. No. 1. Pp. v. 74, figs. 2, September, 1895 8,000
Vol. VII. No. 2. Pp. vii, 75-166, pis. 2. September, 1895 8. 000

Vol. VII. No. 3. Pp. vi, 167-262. November. 1895... 8,000
Vol. VII. No. 4. Pp. v, 261-342. Januarv. 1896 5,000
Vol. VII. No. 5. Pp. v, 343-434. Februarv. 1896 6,000

Vol. VII. No. 6. Pp. vi. 435-534. May, 1896...: 6,000

Vol. VII. No. 7. Pp. v,' 535-632. May. 1896 6,000
Vol.VII.No.8. Pp. v, 633-722. June, 1896 6,000

Souring of Milk and Other Changes in Milk Products. Pp. 23. Farmers'
Bulletin No. 29. August, 1895 50,000

Reprint. October, 1895 25,000

Reprint, February, 1896 20, 000

Reprint, March. 1896 30.000
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Copies.
The Rape Plant: Its History. Culture, and Uses. By Thomas Shaw, Pro-

fessor of Agriculture in the Ontario Agricultural College. Pp. 20, figs.

4. Farmers' Bulletin No. 11. (Reprint. ) October, 1895 4, 000
Reprint, January, 1896 15, 000

Peanuts: Culture and. Uses. By R. B. Handy, of the Office of Experiment
Stations. Pp. 24, fig. 1. Farmers' Bulletin No. 25. (Reprint.) Octo-
ber, 1895 12.000

Reprint, April. 1896 10,000
Foods: Nutritive Value and Cost. By W. O. Atwater, Ph. D., Professor

of Chemistry in Weslevan University. Pp. 32, charts, 2. Farmers'
Bulletin No. 23. (Reprint. ) October, 1895 10, 000
Reprint, January, 1896 20.000
Reprint, February, 1896 35,000
Reprint, June, 1896 20,000

Silos and Silage. By Charles S. Plumb, B. S., Professor of Animal Indus-
try and Dairying in Purdue University and Director of the Indiana Agri-
cultural Experiment Station. Pp. 31, figs. 10. Farmers' Bulletin No. 32.

November. 1895 20.000
Reprint, December, 1895 25,000
Reprint, March. 1896 20,000
Reprint, June, 1896 40,000

Barnvard Manure. Bv W. H. Beal. of the Office of Experiment Stations.
Pp.*32.figs. 7. Farmers' Bulletin No. 21. (Reprint.) December, 1895. _ 25,000
Reprint, February. 1896 30,000
Reprint, June. 1896 : . 25,000

Sweet Potatoes: Culture and Uses. By J. F. Duggar, of the Office of
Experiment Stations. Pp. 30, figs. 4.

" Farmers' Bulletin No. 26. (Re-
print, ) February, 1896 10, 000

Reprint. March, 1896 15,000
Reprint, June. 1896 10,000

The Feeding of Farm Animals. By E. W. Allen, Ph. D. , Assistant Director
of the Office of Experiment Stations. Pp. 32. Farmers' Bulletin No.
22, (Reprint.) February, 1896 30.000
Reprint, March, 1896 ___ 100,000

Meats: Composition and Cooking. By Chas. D.Woods, of the Office of

Experiment Stations. Pp. 29, figs. 4. Farmers' Bulletin No. 34. (Re-
print.) February, 1896 20.000

Reprint. March. 1896 30.000
Forage Plants for the South. By S. M. Tracy, M. S. . Director of the Mis-

sissippi Agricultural Experiment Station. Pp. 80, figs. 17. Farmers'
Bulletin No. 18. (Reprint.) March, 1896 15,000

Reprint. June. 1896 20,000
Leguminous Plants for Green Manuring and for Feeding. By E. W.

Allen, Ph.D.. Assistant Director of the Office of Experiment Stations.

Pp.24. Farmers' Bulletin No. 16. (Reprint.) March. 1896 20.000
Fertilizers for Cotton. By J. M. MeBrycle. Ph. D.. President of Virginia
Agricultural and Mechanical College and Director of Virginia Agricul-
tural Experiment Station. Pr>. 31. Farmers' Bulletin No. 14. (Re-
print. ) March, 1896 _ 1 5 , 000

Potato Culture. B. J. F. Duggar, of the Office of Experiment Stations.

Pu. 23. figs. 2. Farmers' Bulletin No. 35. March, 1896 50. 000
Reprint, April, 1896 . 50,000
Reprint, June, 1896 . 50.000

Kafir Corn: Characteristics, Culture, and Uses. By C. C. Georgeson, Pro-
fessor of Agriculture in Kansas State Agricultural College. Pp. 12, fig.

1. Farmers' Bulletin No. 37. May, 1896 . 20. 000
Reprint, June, 1896 20,000

Proceedings of the Eighth Annual Convention of the Association of Amer-
ican Agricultural Colleges and Experiment Stations held at Washington,
D.C.. November 13-15, 1894. Edited by A. C. True, for the Office of
Experiment Stations, and H. H. Goodell, for the Executive Committee
of the Association. Pp.98. Bulletin No. 24. July, 1895. (Exhausted.), 4,000

Agricultural Investigations at Rothamsted, England, during a period of
fifty vears. Six lectures delivered under the provisions of the Lawes
Agricultural Trust, By Sir Joseph Henry Gilbert, M. A. . L . L . D. . F . R.
S., etc., under the auspices of the Association of American Agricultural
Colleges and Experiment Stations, in November, 1893. Pp. 816, frontis-

piece, figs. 6, pis. 2. Bulletin No. 22. July, 1895. (Exhausted.) 6,000
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Cor>ies.

Cotton Seed and Its Products. Pp. 16. Farmers' Bulletin No. 36. March,
1896 i 20,000
Reprint, June, 1896 20, 000

Onion Culture. By R. L. Watts, B. Agr. , Instructor in Horticulture at the
University of Tennessee, and Horticulturist of the Tennessee Agricul-
tural Experiment Station. Pp. 31, figs. 3. Farmers' Bulletin No. 39.

May, 1896 40, 000
Scientific Work of the Department of Agriculture. Address by Dr. Chas.
W. Dabney, jr., Assistant Secretary of Agriculture, before the Conven-
tion of the Association of American Agricultural Colleges and Experi-
ment Stations held at Washington, D. C., November 13-15, 1894, Pp. ii.

63-67, from Bulletin No. 24. August, 1894 . 250
Education and Research in Agriculture in the United States. By A. C.
True, Ph. D., Director of the Office of Experiment Stations. Pd. iii,

81-116, from Yearbook for 1894. August, 1895 ~_
_ _ _ _ 2, 000

Dairy Bacteriology. By H. W. Conn, Ph. D. , Professor of Biology in Wes-
leyan University. Pp. 40. Bulletin No. 25. August, 1895. Price 5
cents 10, 000

Food and Diet. By W. O. Atwater, Ph. D. , Professor of Chemistry in Wes-
leyan University, Director of Storrs (Conn.) Experiment Station, and
Special Agent of the U. S. Department of Agriculture in Charge of
Investigations of Food and Nutrition. Pp. iii, 357-388, and 547-558, figs.

80-82, from Yearbook for 1894. September, 1895 10, 000
Reprint, March, 1896 5, 000

Agricultural Experiment Stations: Their Objects and Work. By A. C.
True, Director of the Office of Experiment Stations. Pp. 16. Bulletin
No. 26. September, 1895. Price 5 cents \ 20,000

Handbook of Experiment Station Work. A popular digest of the publica-
tions of the agricultural experiment stations in the United States. Pp.
411. (Reprint.) Bulletin No. 15. November, 1895. Price 25 cents... 1,000

Report of the Director of the Office of Experiment Stations for 1895. By
A. C. True. Pp. iii, 131-143, from Message and Documents, Department
of Agriculture, 1895. January, 1896 1, 500

Canaigre. By A. C. True, Director. Pp. 4, fig. 1. Circular No. 25.

(Reprint.) March, 1896 500
Broom Corn. By A. C. True. Pp.4. Circular No. 28. January, 1896. 1,000
Work and Expenditures of Agricultural Experiment Stations. By A. C.
True, Director. Pp.4. Circular No. 29. March, 1896 ___'__.. 1,000

Terms of Sale of the Card Index of Agricultural Literature. Pp. 2.

March, 1896 500
Organization Lists of the Agricultural Experiment Stations and Institu-

tions with Courses in Agriculture in the United States. January, 1896.

Pp. 93. Bulletin No. 27. April, 1896. Price 25 cents 1 , 500
Food and Diet. By Professor W. O. Atwater. (Charts 26 by 40 inches.
From the Office of Experiment Stations. ) Chart 1 : Nutrients of Food
and Their Uses in the Body. Chart 2: Composition of Food Materials

—

Nutrients, Refuse, and Fuel Value. Chart 3: Pecuniary Economy of
Food—Amount of Nutrients Obtained in Different Materials for 1 cents.
Chart 4: Dietaries and Dietary Standards—Quantities of Nutrients and
Energy in Food per Man per Day. April, 1896. Price, tinned, $1.00; .

not tinned, 75 cents .. 1,000
Dietary Studies at the University of Tennessee in 1895. By Chas. E. Wait,
Ph. D. , F. C. S. , Professor of Chemistry, University of Tennessee. With
Comments by W. O. Atwater and Chas. D. Woods. Pp. 45. Bulletin
No. 29. May, 18iJ6. Price 5 cents 4,000

Proceedings of the Ninth Annual Convention of the Association of Ameri-
can Agricultural Colleges and Experiment Stations held at Denver, Colo.

,

July 16-18, 1895. Edited by A. C. True, for the Office of Experiment
Stations, and H. H. Goodell, for the Executive Committee of the Asso-
ciation. Pp. 100. Bulletin No. 30. May, 1896. Price 10 cents 1, 500

Irrigation for the Garden and Greenhouse. By L. R. Taft, Professor of
Horticulture, Michigan Agricultural College. Pp. 233-246, figs. 49-52,
from Yearbook for 1895. June, 1896 200

Origin, Value, and Reclamation of Alkali Lands. By E. W. Hilgard,
Professor of Agriculture and Agricultural Chemistry, University of
California. Pp. 103-122, PI. II, figs. 3-7, from Yearbook for 1895. June,
1896 200
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Copies.

The Chemical Composition of American Food Materials. By W. O. At-

water, Ph. D., and Chas. D. Woods, B. S. Pp. 47, figs. 4. Bulletin No.
28. May, 1896. Price 5 cents 4,000

Humus in its Relation to Soil Fertility. By Harry Snyder, Professor of

Agricultural Chemistry in the College of Agriculture of the University

of Minnesota. Pp. 131-142, from Yearbook for 1895. June, 1896 200

Permanent Elements in Experiment Station Work. By A. C. True,

Director of Office of Experiment Stations. Pp. 4. Circular No. 30.

June, 1896 2,000

OFFICE OF FIBER INVESTIGATIONS.

A Report on the Cultivation of Ramie in the United States, with state-

ments concerning the practice in foreign countries, cost of cultivation

and percentages of yield, the machine question, and preparation of the
fiber for manufacture. By Chas. Richards Dodge, Special Agent. Pp.

63, pis. 5, figs. 7. Bulletin No. 7. August, 1895. Price 10 cents 5, 000

Facts Concerning Ramie. By Chas. Richards Dodge, Special Agent in

Charge of Fiber Investigations. Pp. iii. 443-460, Pis. IV and V,figs.

111-115, from Yearbook for 1894. October, 1895 200
Flax for Seed and Fiber in the United States. By Chas. Richards Dodge,

Special Agent of Fiber Investigations. Pp. 16. Farmers' Bulletin No.
27. (Reprint.) November, 1895 5,000

Reprint, March,1896 20,000
Hemp Culture. By Chas. Richards Dodge. Special Agent in Charge of

Fiber Investigations. Pp. 215-222, from Yearbook for 1895. June, 1896. 500

DIVISION OF FORESTRY.

Some Foreign Trees for the Southern States. Prepared under the direction
of B. E. Fernow, Chief of the Division of Forestry. Pp. 32, pis. 3. Bul-
letin No. 11. October. 1895. Price 5 cents 5,000

Forestry for Farmers. By B. E. Fernow, Chief of the Division of Forestry.
Pp. v, 461-500, figs. 116-130, from Yearbook for 1894. October, 1895 10, 000

Timber: An Elementary Discussion of the Characteristics and Properties
of Wood. By Filibert Roth, Special Agent in Charge of Timber Physics,
under the direction of B. E. Fernow, Chief of the Division of Forestry.
Pp. 88, figs. 49. Bulletin No. 10. December, 1895. Price 10 cents 10, 000

Facts and Figures Regarding Our Forest Resources Briefly Stated. Pp.
8. CircularNo.il. February. 1896 ' 5,000

Economic Designing of Timber Trestle Bridge. By A. L. Johnson, C.E.
Prepared under the direction of B. E. Fernow, Chief of the Division of
Forestry. Pp. 57, figs. 7. Bulletin No. 12. February, 1896. Price 5
cents _ . _ 3, 000

Southern Pine—Mechanical and Physical Properties. Pp. 12, figs. 4. Cir-
cular No. 12. April, 1896 5, 000

Forest Fire Legislation in the United States. Pp. 8. By B. E. Fernow,
_ Chief of the Division of Forestry. Circular No. 13. April, 1896 10,000
is Protection Against Forest Fires Practicable? By B. E.

x

Fernow, Chief
of the Division of Forestry. Pp.4. Circular No. 14. May, 1896 10,000

The Relation of Forests to Farms. Bv B. E. Fernow, Chief of the Division
of Forestry. Pp. 333-340, figs. 80-82,"from Yearbookfor 1895. June,1896_ 600

Tree Planting in the Western Plains. By Charles A. Keffer, Assistant
Chief, Division of Forestry. Pp. 341-360, from Yearbook for 1895.
June, 1896 100

Climate, Soil Characteristics, and Irrigation Methods of California. By-
Charles W. Irish, Chief of the Office of Irrigation Inquiry. Pp. 475-486,
Pis. VI and VII, figs, 123-127, from Yearbook for 1895. June, 1896 . 800

LIBRARY.

List of Publications of the U. S. Department of Agriculture irom 1841 to
June 30, 1895, inclusive. Pp.76. Bulletin No. 9. February. 1896 1.000

Reprint, May, 1896 1, 000
A Pioneer in Agricultural Science. By W. P. Cutter, Librarian. Pp.

493-502, fig. 128, from Yearbook for 1895. June, 1896 I _ 200
Accessions to the Department Library April-June, 1895. Pp.11. Bulle-

tin No. 7. (Quarto,) August, 1895..." „.-.--- 750
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Copies.
Accessions to the Department Library July-September. 1895. Pp. 11.

Bulletin No. 8. (Quarto. ) November, 1895 750
Accessions to the Department Library October-December, 1895. Pp. 14.

Bulletin No. 10. (Quarto. ) February, 1896 750
Accessions to the Department Library January-March, 1896. Pp. 15.

BulletinNo.il. (Quarto.) May, 1896... 750

DIVISION OF ORNITHOLOGY AND MAMMALOGY.

North American Fauna No. 10. Revision of the American Genera Blarina
and Notiosorex. By C. Hart Merriam—The Long-tailed Shrews of the
Eastern United States. By Gerrit S. Miller, jr.—Synopsis of the Ameri-
can Shrews of the Genus Sorex. By C. Hart Merriam. Pp. 1.24, figs. 3,

pis. 12. December. 1895. Price 10 cents 2,500
Reprint. February, 1896 500

North American Fauna No. 11. Synopsis of the Weasels of North
America. By C. Hart Merriam. Pp. 44, pis. 6. figs. 16. June. 1896.
Price 10 cents 2.. 000

Preliminary Report on the Food of Woodpeckers. By F. E. L. Beal,
Assisiaut Ornithologist—The Tongues of Woodpeckers. By F. A.
Lucas. Curator, Department Comparative_ Anatomy, U. S. National
Museum. Pp. 44, figs. 4. pis. 3. Bulletin IS o. 7. August, 1895. Price
10 cents 5, 000

The Geographic Distribution of Animals and Plants in North America.
Bv 0. Hart Merriam. Chief of Division of Ornithologv and Mammalogy.
Pp. iii, 203-214, figs. 20. from Yearbook for 1894. August, 1894 300

Hawks and Owls from the Standpoint of the Fanner. By A.K. Fisher,
M. D.. Assistant Ornithologist. Pp. iii, 215-232, figs. 21-24, pis. 3, from
Yearbook for 1894. September, 18

r
95 5,000

The Crow Blackbirds and Their Food. By F. E. L. Beal, Assistant Orni-
thologist. U. S. Department of Agriculture. Pp. iii, 233-248, fig. 25,
from Yearbook for 1895. September, 1895

'

5, 000
Tongues of Woodpeckers. By F. A. Lucas, Curator, Department Com-
parative Anatomy, U. S. National Museum. Pp. 35-44. pis. 3. from Bul-
TetinNo.7. September, 1895 ___' 250

The Common Crow of the United States. Bv Walter B. Barrows and E.
A. Schwarz. Pp. 98, pi. 1, figs. 2. Bulletin No. 6. October, 1895.

Price 10 cents 10, 000
Report on the Insect Food of the Crow. By E. A. Schwarz, Assistant,

Division of Entomology. Pp. 57-67, from Bulletin No. 6. December,
1895 . 200

Long-tailed Shrews of the Eastern United States. By Gerrit S. Miller, jr.

Pp. ii. 35-62, Pis. IV-VI, fig. 1. from Fauna No. 10. February. 1896. ... 100
Synopsis of the American Shrews of the Genus Sorex. By C. Hart Mer-
riam, Chief of the Division of Ornithology and Mammalogy. Pp. ii,

57-96, Pis. VII-XI1. February. 1896 500
The Jack Rabbits of the United States. By T. S. Palmer, M. D.. Assist-

ant Chief of Division. Pp. 84. frontispiece, pis. 6, figs. 2, ' Bulletin
No. 8. March. 1896. Price 10 cents 3,000

Four Common Birds of the Farm and Garden. By Sylvester D. Judd,
Assistant Ornithologist—The Meadow Lark and Baltimore Oriole. By
F. E. L. Beal, Assistant Ornithologist, Pp. 3, 405-430. figs. 106-111,

from Yearbook for 1895. June, 1896 500
Four Common Birds of the Farm and Garden. By Sylvester D. Judd,
Assistant Ornithologist. Pp. 405-418, figs. 106-109, from Yearbook for
1895. June, 1896 ._. 500

The Meadow Lark and Baltimore Oriole. By F. E. L. Beal. Assistant
Ornithologist. Pp. 419-430, figs. 110 and 111. from Yearbook for 1895.

June, 1896 500

DIVISION OF POMOLOGY.

Sketch of the Relationship between American and Eastern Asian Fruits.

By L. H. Bailey, jr.. Professor of Horticulture. Cornell University,
Ithaca, N. Y. Pp. iii, 437-442. from Yearbook for 1894. September,
1895 1,000

Report of the Pomologist for 1894. By S. B. Heiges. Pp. 62, pis. 4, figs. 5.

December, 1895. Price 15 cents . .„ 15. 000
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Copies.

Nut Culture in the United States, Embracing Native and. Introduced Spe-
cies. By W. P. Corsa, of the Division of Pomology. Pp. 144, pis. 16

(2 colored), figs. 2. (Quarto.) March, 1896. (Exhausted.)---' 1,000
Small-fruit Culture for Market. By William A. Taylor, Assistant Pomolo-

gist. Pp. 283-294, PL 5, from Yearbook for 1895. June, 1896 1, 000

DIVISION OF PUBLICATIONS.

Organization of the U. S. Department of Agriculture, and List of Exhibits
at the Cotton States and international Exposition, Atlanta, Ga., Sep-
tember 18, 1895, to January 1, 1896. Pp. 16, pis. 3. (16 mo.) Septem-
ber, 1895 200,000

Report of the Chief of the Division of Publications for 1895. By Geo.
Wm. Hill. Pp. iii, 221-244. from Message and Documents, Depart-
ment of Agriculture, 1895. January, 1896 _ _ . 1, 500

List of Publications of the U. S. Department of Agriculture Turned Over
to the Superintendent of Documents. Pp. 15. March, 1896 5, 000

Index to the Annual Reports of the U. S. Department of Agriculture for

the Years 1837 to 1893, inclusive. Pp. 252. May, 1896. Price 15 cents. 1, 000
List of Farmers' Bulletins Available for Distribution, with synopsis of

each. Pp. 4. May, 1896 1.000
Circulars of Information, with synopsis of each. Pp.6. May, 1896 2,000

OFFICE OF ROAD INQUIRY.

Proceedings of the Good Roads Convention of Texas, held at Turner's
Hall, in Houston, Texas, February 19, 1895. Pp. 24. Bulletin No. 15.

July, 1895. Price 5 cents __ 5, 000
Historical and Technical Papers on Road Building in the United States.

Compiled under direction of Roy Stone, Special Agent and Engineer.
Pp. 52. figs. 7. Bulletin No. 17. August, 1895. Price 5 cents 5,000
Reprin t, June, 1896 5, 000

An Act to Provide for the Construction of Roads by Local Assessment,
County and State Aid. Pp. 3. Circular No. 15. September, 1895 5, 000

Addresses on Road Improvement. By Roy Stone, Special Agent and
Engineer. Pp.15. Circular No. 14. (Reprint.) September, 1895 5,000

Wide Tires: Laws of Certain States Relating to Their Use. and Other
Pertinent Information. Compiled by Roy Stone, Special Agent in
Charge of Road Inquiry. Pp. 16. Bulletin No* 12. (Reprint.) Sep-
tember, 1895. Price 5 cents 5, 000

Reprint, June, 1896 .... 5, 000
State Laws Relating to the Management of Roads. Enacted in 1888-1893.
Compiled by Roy Stone, Special Agent in Charge of Road Inquiry. Pp.
95. Bulletin No. 1. (Reprint.) September, 1895. Price 5 cents 5,000

Information Regarding Roads and Road-making Materia -sin Certain East-
ern and Southern States. Pp. 29, maps 5. Bulletin No. 7. (Reprint.)
September, 1895. Price 5 cents 5, 000

Proceedings of the Good Roads Convention, held in Richmond, Virginia^
October 18, 1894. Pp. 62, fig. 1. BuIletinNo.il. (Reprint.) Octo-
ber, 1895. Price 5 cents 5, 000

Information Regarding Road Materials and Transportation Rates in Cer-
tain States West of the Mississippi River. Pp.^24, maps 4. Bulletin
No. 5. (Reprint.) November, 1895. Price 5 cents 5,000

Information Regarding Roads, Road Materials, and Freight Rates in Cer-
tain States North of the Ohio River. Pp. 30, maps 7. Bulletin INo. 6.

(Reprint.) June, 1896. Price 5 cents 3,000
State Laws Relating to the Management of Roads. Enacted 1894-95.
Compiled by Roy Stone, Special Agent and Engineer. Pp. 86. Bulletin
No. 18. October, 1895. Price 5 cents 5, 000

State Laws Relating to the Management of Roads. Enacted in 1894-95.
Compiled by Roy Stone, Special Agent and Engineer. Pp. v, 87-124.
Bulletin No. 18—Supplement. November, 1895. Price 5 cents 5, 000

Earth Roads: Hints on Their -Construction and Repair. Compiled by Roy
Stone, Special Agent in Charge of Road Inquiry, Pp. 20, figs. 11. Bul-
letin No. 8. (Reprint.) November, 1895. Price 5 cents 5,000
Reprint, June, 1896. 5, 000

H. Doc. 6 5



66 REPORT OF THE SECRETARY OF AGRICULTURE.

Copies.
Report of Committee on Legislation Adopted by the Good Roads Con-

vention, held in Richmond, Va., October 10 and 11,1895. Pp. 6. Cir-
cular No. 18. November, 1895 . 5, 000

State Highways in Massachusetts. By George A. Perkins, Chairman
Massachusetts State Highway Commission. Pp. iii, 505-512, from Year-
book for 1895. September, 1895 2, 000

Improvement of Public Roads in North Carolina. By Professor J. A.
Holmes, State Geologist and Secretary of the North Carolina Road
Improvement Association. Pp. iii, 513-520, Pis. VI and VII, from Year-
book for 1894. September, 1895 .'

2,000
Best Roads for Farms and Farming Districts. By Roy Stone, Special
Agent and Engineer. Pp. iii, 501-504, figs. 131-137, from Yearbook for
1894. August, 1895 2, 000

Origin and Work of the Darlington Road League. By Roy Stone, Spe-
cial Agent and Engineer. Pp. 6, figs. 3. Circular No. 17. October, 1895 _ 10,000

Reprint, June, 1896 10. 000
Highway Taxation: Comparative Results of Labor and Money Systems.
Pp. 5.

* Circular No. 16. (Reprint. ) October, 1895 5. 000
Best Roads for Farms and Farming Districts. By Roy Stone, Special
Agent and Engineer—State Highways in Massachusetts. By George
A. Perkins, Chairman Massachusetts State Highway Commission

—

Improvement of Public Roads in North Carolina. By Professor J. A.
Holmes, State Geologist and Secretary of the North Carolina Road
Improvement Association. Pp. iii, 501-520, figs. 131-137, Pis. VI and
VII, from Yearbook for 1894. January, 1896 5, 000*

Note on the Employment of Convicts in Connection with Road Building.
Compiled by Roy Stone, Special Agent and Engineer. Pp. 15. Bulle-
tin No. 16. (Reprint.) April, 1896. Price 5 cents 6,000

Report on Road-making Materials in Arkansas. By John C. Branner,
Assistant State Geologist. Pp.11. Bulletin No. 4. (Reprint.) April,
1896. Price 5 cents 4, 000

Traffic of the Country Roads. Pp.4. Circular No. 19. May, 1896 10,000
Comments on Systems of Maintaining Country Roads. Pp. 7. Circular
No. 20. May, 1896 10,000

Cooperative Road Construction. By Roy Stone, Special Agent and Engi-
neer. Pp. 487-492, from Yearbook for 1895. June, 1896 1, 000

State Aid to Road Building in New Jersey. By Edward Burrough, Chair-
man of the New Jersey State Board of Agriculture. Pp. 20. Bulletin
No. 9. (Reprint.) June, 1896. Price 5 cents 4,000

DIVISION OF STATISTICS.

Production and Price of Cotton for One Hundred Years. By James L.
Watkins, Special Agent. Pp.20. Bulletin No. 9. August, 1895. Price
5 cents _ _ _ _ 20. 000

Reprint,"September", "1895."
" Pp. 16

!""."..""" ".
'.'.'.

V. '."" "'.'.[ '.'.'.

\

~
100," 000

Report of the Statistician for 1895. By Henry A. Robinson. Pp. iii,

111-129, from Message and Documents, Department of Agriculture,
1895. December, 1895 15,000

A Manual of Instructions to Crop Correspondents. New Edition, Revised
and Corrected. By Henry A. Robinson, Statistician. Pp. 23. June,
1896 25,000

Monthly Crop Report, No. 128—July, 1895. To which are appended the
transportation rates as required by law, together with certain railroad

and transportation statistics. Pp.23. July, 1895. Price 5 cents 20,000

Monthly Crop Report, No. 129—August, 1895. To which are appended
the transportation rates as required by law, together with certain rail-

roadand transportation statistics. Pp.24. August, 1895. Price 5 cents. 20,000
Monthly Crop Report, No. 130—September. 1895. To which are appended
the transportation rates as required by law, together -with certain rail-

road and transportation statistics. Pp. 24. September, 1895. Price 5

cents 20,000
Monthly Crop Report, No. 131—October, 1895. To which are appended
the transportation rates as required by law. together with certain rail-

road andtransportation statistics. Pp.20. October, 1895. Price 5 cents. 20,000
Monthly Crop Report, No. 132—November, 1895. To which are appended
the transportation rates as required by law, together with certain rail-

road and transportation statistics. Pp. 14. November, 1895. Price 5

cents - 20,000



DIVISION OF PUBLICATIONS APPENDIX. 67

Copies.

Monthly Crop Report, No. 133—December, 1895. To which are appended
the transportation rates as required by law, together with certain rail-

road and transportation statistics. Pp. 36. February, 1896. Price 5

cents 10,000
Reprint, April, 1896 500

Monthly Crop Report, No. 133—December, 1895. (Without transporta-

tion rates.) Pp.16. January, 1896 30,000

Prices and Numbers of Farm Animals, No. 134—January-February, 1896.

Pp.8. March, 1896 172,500

Monthly Crop Report, No. 135—March, 1896. Pp. 16. April, 1896 20,000

Monthly Crop Report, No. 136—April, 1896. Pp. 7. April, 1896 20, 000

Monthly Crop Report, No. 137—May, 1896. Pp. 8. May, 1896 25, 000

Summary of Cotton Report for March, 1896. No. 135." Pp.4, March, 1896_ 55,000

Crop Report for June, 1896. No. 138—June, 1896. Pp. 8. June, 1896__ 172,500

Monthly Crop Synopsis. [A four-page summary of the condition, pros-

pects, yields, price, distribution, and consumption of crops, and the

number and value of farm animals. Issued soon after the 10th of each
month for prompt and wide circulation in advance of the more extended
monthly crop report, from which it is condensed.]

July, 1895, synopsis. (From Report No. 128) 150, 000

August, 1895, synopsis. (From Report No. 129) 150, 000

September, 1895, synopsis. (From Report No. 130) 152, 500

October, 1895, synopsis. (From Report No. 131) 152,500
November. 1895, synopsis. (From Report No. 132) 152, 500

December, 1895, synopsis. (From Report No. 133) 150, 000

March, 1896, synopsis. (From Report No. 135) 172, 500

April, 1896, synopsis. (From Report No. 136) 172, 500

May, 1896, synopsis. (From Report No. 137) , . . _ 172, 500

DIVISION OF VEGETABLE PHYSIOLOGY AND PATHOLOGY.

Spraying for Fungous Diseases of the Apple. Pear, and Other Fruits, with
a Special Consideration of the Subject in its Relations to the Public
Health. Pp.14. Farmers' Bulletin No. 7. (Reprint.) August, 1895 _ 10,000

Grape Diseases on the Pacific Coast. By Newton B. Pierce, Division of

Vegetable Physiology and Pathology. Pp. 15, figs. 3. Farmers' Bul-
letin No. 30. August, 1895 15,000

Reprint, October, 1895 10,000
Reprint, June, 1896 10,000

Peach Growing for Market. By Erwin F. Smith, Division of Vegetable
Physiology and Pathology. Pp. 23, figs. 21. Farmers' Bulletin No. 33.

January, 1896 20, 000
Reprint, February, 1896 20, 000
Reprint, June, 1896 :. 20,000

Some Destructive Potato Diseases: "What They Are and How to Prevent
Them. By B. T. Galloway, Chief of the Division. Pp. 8, figs. 3. Farm-
ers' Bulletin No. 15. (Reprint. ) March, 1896 30, 000

Peach Yellows and Peach Rosette. By Erwin F. Smith, Special Agent,
under the direction of B. T. Galloway, Chief of the Division. Pp. 20,

figs. 7. Farmers' Bulletin No. 17. (Reprint. ) March, 1896 20, 000
Spraying for Fruit Diseases. By B. T. Galloway, Chief of Division of

Vegetable Physiology and Pathology. Pp. 12, figs. 6. Farmers' Bulle-
tin No. 38. May, 18*96 \ 40,000

The Journal of Mycology, Vol. VII, No. 2. Pp. iii, 65-194, Pis. XI-XVII.
(Reprint.) July, 1895. (Exhausted.) 500

The Journal of Mycology. Vol. VII, No. 3. Pp. v, 195-331, Pis. XVIII-
XXXI, diags. 4, figs. 3. (Reprint. ) July, 1895. (Exhausted. ) 500

The Journal of Mycology, Vol. VII, No. 4. Pp. v, 333-478, v, Pis. XXXII-
XXXVIII. (Reprint. ) July, 1895. (Exhausted. ) 500

The Journal of Mycology, Vol. VII, No. 1. Pp. 63, Pis. I-X, figs. 3.

(Reprint.) July, 1895. (Exhausted.) 500
Water as a Factor in the Growth of Plant-s. By B. T. Galloway and
Albert F. Woods, Chief and Assistant Chief of the Division of Vegetable
Physiology and Pathology. Pp. iii, 165-176, figs. 12-15, from Yearbook
for 1894. September, 1895 2,000

Fertilization of the Soil as Affecting t«he Orange in Health and Disease. By
H.J.Webber, Assistant, Division of Vegetable Physiology and Pathology.
Pp. iii, 193-202, figs. 18 and 19, from Yearbook for 1894. October, 1895_ 2, 000



68 REPORT OF THE SECRETARY OF AGRICULTURE.

C0"D16S.
The Grain Smuts: Their Cause and Prevention. By Walter T. Swingle,

Assistant, Division of Vegetable Physiology and Pathology. Pp. iii.

409-420, figs. 92-99, from Yearbook for 1894. August, 1895 . 2, 000
Reprint, November, 1895 15

5
000

The Principal Diseases of Citrous Fruits in Florida. By Walter T. Swin-
gle and Herbert J. Webber. Pp. 42, pis. 8, figs. 6. Bulletin No. 8.

May, 1896. Price 10 cents 3,000
The Cause and Prevention of Pear Blight. By M. B. Waite, Assistant,
Division of Vegetable Physiologv and Pathology. Pp. 295-300, from
Yearbook for 1895. June. 1896..." _. . 200

The Two Freezes of 1894-95 in Florida and What They Teach. ByHerbert
J. Webber, Assistant, Division of Vegetable Physiology and Pathology.
Pp. 159-174, PI. Ill, figs. 16-22, from Yearbook for 1895. June, 1896..

_

400
Frosts and Freezes as Affecting Cultivated Plants. By B. T. Galloway,
Chief of the Division of Vegetable Physiology and Pathology. Pp. 143-
158, figs. 8-15, from Yearbook for 1895. June. 1896 100

The Health of Plants in Greenhouses. By B. T. Galloway, Chief of Divi-
sion of Vegetable Physiology and Pathology. Pp. 247-256. figs. 53-56,
from Yearbook for 1895. June,1896 200

WEATHER BUREAU.

Monthly Weather Review. [A summary bymonths of weather conditions
throughout the United States, based upon reports of nearly 3,000 regu-
lar and voluntary observers. Quarto size.] Price 10 cents each.

Vol. XXII, Supplement to No. 12. (Annual summary for 1894. ) Pp.
vii. 535-547. charts 3 3, 150

Vol. XXIII, No. 1 , Januarv, 1895. Pp. 45, charts 25 3. 100
Vol. XXIII, No. 2, February. 1895. Pp. 47-80, charts 7 3, 100
Vol. XXIII, No. 3. March, 1895. Pp. 81-116. charts 9 3, 250
Vol. XXIII, No. 4, April. 1895. Pp. 117-155. charts 6 3, 200
Vol. XXIII, No. 5, May, 1895. Pp. 157-197, charts 8 3, 250
Vol. XXIII, No. 6, June. 1895. Pp. 199-239. charts 5 3,250
Vol. XXIII, No. 7, Julv, 1895. Pp. 241-282, charts 8 3, 250
Vol. XXIII, No. 8. August, 1895. Pp. 283-324. charts 5 3, 500
Vol. XXIII. No. 9, September, 1895. Pp. 325-364. charts 6 3, 500
Vol. XXIII, No. 10, October. 1895. Pp. 365-407, charts 6 8,500
Vol. XXIII, No. 11, November, 1895. Pp. 409-448, charts 8 3, 500
Vol. XXIII, No. 12, December. 1895. Pp. 449-487, charts 7 3,900
Vol. XXIII, No. 13. (Annual Summary for 1895.) Pp. vii, 489-501,

charts 5 4.000
Vol. XXIV, No. 1, January, 1896. Pp. 38, charts 7 l._ 4,000

Climate and Health. Vol. I, No. 1—A summarv of statistics for the four
weeks ended Julv 27, 1895. Pp. 25, charts 20. October, 1895. Price 10

cents . 2,000
Climate and Health. Vol.1, No. 2—A summary of statistics for the five

weeks ended August 31, 1895. Pp. 27-58, charts 25. November, 1895.

Price 10 cents 3, 000

Climate and Health. Vol. I, No. 3—A summary of statistics for the four
weeks ended September 28, 1895. December, 1895. Price 10 cents 2, 000

Climate and Health. Vol. I, No. 4—A summary of statistics for the four

weeks ended October 26,1895. Pp. 83-107, charts 20. December, 1895.

Price 10 cents ^ 1 , 800

Climate and Health. Vol. I, No. 5—A summary of statistics for the five

weeks ended November 30, 1895. Pp. 109-145, charts 24. J anuary , 1896.

Price 10 cents 1,800

Climate and Health. Vol. I. No. 6—A summary of statistics for the four

weeks ended December 28,1895. Pp. 147-174. charts 12. March, 1896.

Price 10 cents 1,900

Climate and Health. Vol. n, No. 1—A summary of statistics for the five

weeks ended February 1.1896. Pp. 35, charts 14. April, 1896. Price 10

cents . 1,900

Climate and Health. Vol. II, No. 2—A summary of statistics for the four

weeks ended February 29, 1896. Pp. 37-64, charts 12. June, 1896. Price

10 cents I, 900

Weather Crop Bulletin No. 16. Julv 1 . 1895 3, 500

Weather Crop Bulletin No. 17. July 8, 1895 3, 500

Weather Crop Bulletin No. 18. July 15, 1895 3,500
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Copies.

Weather Crop Bulletin No. 19. July 22, 1895 3,500

Weather Crop Bulletin No. 20. July 29, 1895 3, 500

Weather Crop Bulletin No. 21. August 5, 1895 3, 500

Weather Crop Bulletin No. 22. August 12, 1895 3, 500

Weather Crop Bulletin No. 23. August 19, 1895 3, 500

Weather Crop Bulletin No. 24. August 26, 1895 3, 600

Weather Crop Bulletin No. 25. September 2, 1895 3, 600

Weather Crop Bulletin No. 26. September 9, 1895 4, 200

Weather Crop Bulletin No. 27. September 16, 1895 4, 500

Weather Crop Bulletin No. 28. September 23. 1895 4,600
Weather Crop Bulletin No. 29. September 30, 1895 . _ 4, 700

Weather Crop Bulletin No. 30. October, 1895 3, 500

Weather Crop Bulletin No. 31. November, 1895 3, 500

Weather Crop Bulletin No. 32. December, 1895 4, 500

Climate and Crop Bulletin No. 1 . January. 1896 3, 500

Climate and Crop Bulletin No. 2. February, 1896 3, 500

Climate and Crop Bulletin No. 3. March, 1896 3,500
Climate and Crop Bulletin No. 4. April 6, 1896 5, 000

Climate and Crop Bulletin No. 5. April 13, 1896 5,000
Climate and Crop Bulletin No. 6. April 20, 1896 5, 000

Climate and Crop Bulletin No. 7. April 27, 1896 5, 000

Climate and Crop Bulletin No. 8. May 4, 1896 5, 000
Climate and Crop Bulletin No. 9. May 11, 1896 5,000
Climate and Crop Bulletin No. 10. May 18, 1896 5, 050
Climate and Crop Bulletin No. 11. May 25, 1896 5, 050
Climate and Crop Bulletin No. 12. June 1, 1896 5, 000
Climate and Crop Bulletin No. 13. June 8, 1896 5, 000
Climate and Crop Bulletin No. 14. June 15, 1896 4, 900
Climate and Crop Bulletin No. 1 5. June 22, 1896 5, 000
Climate and Crop Bulletin No. 16. June 29, 1896 5, 000
Storm Bulletin No. 2 of 1895. Lake Storm of November 25 and 26, 1895.

(Chart. ) November, 1895 534
Storm Bulletin No. 3 of 1895. Atlantic Coast Storms of December 9 to 12
and 12 to 15, 1895. (Chart.) December, 1895 2,100

Storm Bulletin No. 1 of 1896. Coast Storm of February 5 to 7, 1896.

(Chart.) February, 1896 3,100
Storm Bulletin No. 2 of 1896. Coast Storm of March 10 to 12, 1896.

(Chart.) March, 1896 3,200
Storm Bulletin No. 3 of 1896. Inland and Coast Storm of March 16 to 20,

1896. (Chart.) March, 1896 3,100
Storm Bulletin No. 4 of 1896. Tornadoes of the Central Mississippi Valley.
May 27, 1896. (Chart.) May, 1896 . 2,200

Snow Chart. December 9, 1895 600
SnowChart. December 23, 1895 600
Snow Chart. December 30, 1895 600
Snow Chart. January 6, 1896 600
Snow Chart. January 13, 1896 : 600
Snow Chart. January 20, 1896 600
Snow Chart. January 27, 1896 600
SnowChart. February 3, 1896 650
SnowChart. February 10, 1896 800
SnowChart. February 17, 1896 800
SnowChart. February 24, 1896 . ._ 800
SnowChart. March 2, 1896 ..__ 850
Snow Chart. March 9, 1896 850
Snow Chart. March 16, 1896 . 850
SnowChart. March 23, 1896 . 850
SnowChart. March 30, 1896 . 850
Cold Wave Bulletin No. 1 of 1896. Cold Wave of January 2 to 5, 1896.

(Chart. ) January, 1896 1, 200
Description of Cloud Forms. (Chart with 11 illustrations.) April, 1895_ 500
What Meteorology is Doing for the Farmer. By Mark W. Harrington,
Chief of the Weather Bureau. Pp. iii, 117-120, from Yearbook for 1894.
August, 1895 500

Instructions to Observers and Code for Encyphering Reports at Cotton-
region and Sugar and Rice Stations of the Weather Bureau. Pp. 39,
figs. 10. August, 1895 1,000
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Copies.
Weather Conditions of the Crop of 1894. By H. H. C. Dunwoody, Assist-
ant Chief of Weather Bureau. Pp. 16, figs. 4, from Yearbook for 1894.

September, 1895 12, 000
Studies of Weather Types and Storms. No. 1—Types of Storms in Jan-
uary. By E. B. G-arriott. Pp. 4, charts 25. September, 1895 300

Studies of Weather Types and Storms. Part II. Pp. 26, charts 39. June,
1896 . 300

Instructions for Use of Maximum and Minimum Thermometers. Revised
edition. Pp. 16. figs. 8. Circular B, Instrument Room. October, 1895 _ 2,000

Instructions for Use of the Rain Gauge. Revised edition. Circular C,
Instrument Room. October, 1895... - 2,000

Instructions for Observers of the Weather Bureau. Pp. 82. November,
1895 1,000

Report of the Chief of the Weather Bureau, 1894. Pp. 288. December,
1895 . 4,000

Report of the Chief of the Weather Bureau for 1895. By Willis L. Moore.
Pp. iii, 65-96, from Message and Documents. Department of Agriculture,
1895. January, 1896 '. 8,000

Statistics of State Weather Services. By Oliver L. Fassig, Librarian.
Pp.12. February, 1896 600

The Determination of the Relative Quantities of Aqueous Vapor in the
Atmosphere by Means of the Absorption Lines of the Spectrum. By
L. E. Jewell, under the general supervision of Professojr H. A. Rowland,
of Johns Hopkins University. Pp. 12, fig. 1. Bulletin IN o. 16. February,
1896 1,000

Injury from Frost and Methods of Protection. By W. H. Hammon, Fore-
cast Official. Pp.12. April, 1896 7,000

The Work of the Weather Bureau in Connection with the Rivers of the
United States. Pp. 106, diags. 3. Bulletin No. 17. May, 1896 500

Departures from Normal Temperatures and Rainfall, with Crop Yields
in Nebraska. By Maj. H. H. C. Dunwoodv. assigned to duty as Acting
Assistant Chief . Pp. 30. charts 10. Quarto. May, 1896 1,000

Report of the Fourth Annual Meeting of the American Association of
State Weather Services Cooperating with the Weather Bureau, U. S.

Department of Agriculture, held at Indianapolis, Ind., October 16 and
17, 1895. Pp. 55. Bulletin No. 18. May, 1896. Price 5 cents 5, 000
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HEPORT OF THE CHIEF OF THE DIVISION OF ACCOUNTS AND
DISBURSEMENTS.

U. S. Department op Agriculture,
Division of Accounts and Disbursements,

Washington, D. C, July 29, 1896.

Sir: I have the honor to submit herewith, in compliance with your
order of the 27th ultimo, a report on the work of this division for the

year ending June 30, 1896.

Respectfully, F. L. Evans,
Chief.

Hon. J. Sterling Morton,
Secretary.

WORK OF THE YEAR.

PAYMENTS AND EXPENDITURES.

Congress appropriated to the United States Department of Agricul-
ture for the year ending June 30, 1896, exclusive of the appropriation
of $720,000 for agricultural experiment stations, $2,583,750. Of this

amount, $1,935,174.04 was disbursed prior to July 1, 1896. In addi-
tion to this sum there remained at that date unpaid bills aggregating
about $160,000. The payment of these will make the total expendi-
tures for the fiscal year 1896, in round numbers, $2,095,000.

The total amount paid out during the year 1896 was $2,146,744.43,
which included $211,570.39 in payment of supplemental accounts for

the years 1894 and 1895.

The act making appropriations for the Department of Agriculture
for the fiscal year ending June 30, 1897, provides for three items of

expenditure which were not estimated for and which do not properly
belong to this Department.
The first item— "Geological Survey"— appropriates $4,500 "to

enable the Director of the United States Geological Survey to con-
tinue gauging the streams and determining the water supply of the
United States," etc. This item pertains to the general appropriations
for the Department of the Interior, and the amount carried with it

will be disbursed by authority of the head of that Department.
The second item provides "for the publication of seventy-five thou-

sand copies of Special Report on Diseases of the Horse. " These reports
are designed exclusively for distribution by the two Houses of Con-
gress, and the amount appropriated ($42,500), will be disbursed by
the Public Printei*

The third item is
'

' for the publication of sixty thousand copies of

the Special Report on Diseases of Cattle and Cattle Feeding," at a
cost of $40,000, to be similarly distributed and paid for.

The appropriations for the year 1896 appear in the following table,

71
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which presents, in addition to the amounts appropriated for each spe-
cific object, the sums disbursed to and the unexpended balances on
July 1, 1896:

Appropriation. Amount ap-
propriated.

Amount dis- ^™nt

b^ed
- pended.

Salaries, Department of Agriculture
Collecting agricultural statistics
Inquiries relating to public roads
Botanical investigations and experiments
Investigating the history and habits of insects
Investigations in ornithology and mammalogy
Pomological information
Microscopical investigations
Vegetable physiology and pathology
L aboratory . Department of Agriculture
Investigations in forestry
Illustrations and engravings. Department of Agriculture
Materials, document and folding room, Department of
Agriculture

Experimental gardens and grounds
Quarantine stations for neat cattle
Purchase and distribution of valuable seeds
Experiments in the manufacture of sugar
Agricultural experiment stations
Irrigation investigations .

Nutrition investigations
Investigations and experiments with grasses and forage
plants

Investigations in relation to agricultural soils
Furniture, cases, and repairs, Department of Agriculture
Postage, Department of Agriculture _.

Museum, Department of Agriculture
Fiber investigations
Library. Department of Agriculture
Contingent expenses, Department of Agriculture
Bureau of Animal Industry

Total

WEATHER BUREAU.
Salaries.
Fuel, light, and repairs
Contingent expenses
G-eneral expenses

Total

Grand total

$253,840.00
110.000.00
10. 0. CO
25.000.00
:-

17.0 - <-

o. ooo: oo
2,000.00
20.000.00
11.900.00
25.000.00
15,000.00

2.000.00
29.500.00
12:000.00

185'. 400. 00
10.000.00
30 000.00
15.000.00
15,000.00

15,000.00
15.000.00
10. 000. 00
2.000.00
3.000.00
5.000.00
6,000.00

25,000.00
800,000.00

$217,066.97
67. 377. 71

9,39218
18:612.47
17,022.68
14.805.89
4:885.61

17. 055. 83
10.537.88
16. 626. 51
11, 592. 77

1,061.23
22. 149. 18
5,675.89

104:408.27
1,510.94
26,044.73
4, 538. 5-5

11,648.59

12.7.55.2S

12,330.27
8,383.05
i:215.00
2. 160. 00
3. 710. 36
3.412.67

14. 783. 47
543, 077. 23

1.698,140.00 1.183.841 21

164,290.00
8,000.00
10,000.00
703.320.00

142,398.01
6, 185. 96
4.482.35

598,266.51

885, 610. 00 751.a32.83

2.583.750.00 1. 935. 174. 04

$35, 773. 03
42. 622. 29

607. 82
6, 387. 53
2. 977. 32
2. 694. 11
1, 114. 39
2.000.00
2. 944. 17
4.362.12
8.373.49
3. 407. 23

938.77
7. 350. 82
6. 324. 11
80.991.73
8,489.06
3. 955. 27
10,461.45
3,351.41

2,244.72
2. 669. 73
1,616.95

785. 00

-. 840.00
1.289.64
2. 5^7. 33

10,216.53
256. 9j2. 77

514.298.

21.891.99
1.814.04
5. 517. 65

105,053.49

134.277.17

648. 575. 96

For the ten months ending April 30, 1896, the expenditures of the
Department were $31,894.49 less than during the corresponding period
of the preceding year. The increase in the expenditures during the
two months subsequent to that date was due to the purchase of large
quantities of seed under the joint resolution of Congress of March 14
last, directing the Secretary of Agriculture to purchase seeds for the
year 1896. Eighty thousand hve hundred dollars were expended for

this purpose.
Financially, the apx. ^Driations of the Department are divided as

shown in the following table, with the amounts appropriated to and
disbursed on each for the year 1896. The " divisional " portion
includes all the scientific and other divisions

:

Appropriation, Amount
appropriated-

Amount
disbursed.

$800,000
885. 610

•• 898,140

$543,077.23
a 751. 332. 83
640.763.93

Total 2,583,750 1,935.174.04

a The liabilities of the Weather Bureau outstanding at the close of business June 30. 1896.

amounted t > $62,130.93, which Trill eventually make the total disbursements for that Bureau
about $813,463.76. This amount is included in the $160,000 of unpaid bills previously mentioned.
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The following is a comparative statement showing the appropria-

tions for 1896, the appropriations for 1897, the estimates of the Depart-
ment for 1897, the amounts provided by the House bill, and the
amounts recommended by the Senate Committee on Appropriations
for 1897:

Appropriation.

Salaries, Department of Agriculture
Collecting agricultural statistics
Inquiries relating to public roads
Botanical investigations and experiments-.
Investigating the history and habits of in-

sects - -

Investigations in ornithology and mam-
malogy

Pomological information
Microscopical investigations a
Vegetable physiology and pathology
Laboratory, Department of Agriculture
Investigations in forestry
Illustrations and engravings (publications)

.

Document and folding room (publications).
Experimental gardensand grounds,Depart-
ment of Agriculture

Quarantine stations for neat cattle
Purchase and distribution of valuable seeds.
Farmers 1 Bulletins
Experiments in the manufacture of sugar a.
Agricultural experiment stations
Irrigation investigations a
Nutrition investigations
Investigations and experiments with
grasses and forage plants

Investigations in relation to agricultural
soils .-

Furniture, cases, and repairs, Department
of Agriculture

Postage, Department of Agriculture
Museum, Department of Agriculture.
Fiber investigations
Horse book b
Library, Department of Agriculture
Cattle book b
Contingent expenses, Department of Agri-
culture

Geological Survey b
Bureau of Animal Industry

Total

.

WEATHER BUREAU.
Salaries
Fuel, lights, and repairs
Contingent expenses
General expenses

Total

Grand total.

Amount
appro-
priated
for 1896.

$252, 840
110,000
10,000
25,000

20,000

17,500
6,000
2,000
20,000
14,900
25,000
15,000
2,000

29,500
12,000

130,000
50,000
10,000
30,000
15,000
15,000

15,000

15,000

10,000
2,000
3,000
5,000

6, 000

25,000

"soo'ooo'

1, 698, 140

164, 290
8,000
10,000

703,320

885, 610

2,583,750

Amount
estimated
for 1897.

$328,360
130,000
10,000
20,000

20,000

17,500
8,000

20,000
14,900
25,000
30,000
5,000

29,500
12,000

50.000

30, 000
6,000
15,000

15,000

15,000

12,000
3,000
3,000
5.000

8.000

25,000

"800"6o6"

1,657,260

152,200
8,000
8,000

717,232

885,432

«,542,l

Amount
as per
House

bill, 1897.

$316,220
110,000
8,000

10,000

20,000

17,5CO
6,000

2(!.!KH)

9,900
20,000
30,000
5,000

25,000
12,000

150,000
30,000

30.000
15,000
10,000

10,000

10,000

12,000
3,000
3,000
5,000
42,500
7,000

25,000

"650,666

1, 612, 121

150,540
8,000
8,000

717.232

883, 772

2,495,893

Amount
as per
Senate
bill, 1897.

$311,480
110,000
8,000
10,000

20,000

17,500
8,000

20,000
12,400
20,000
15,000
5,000

25,000
12,000

150,000
50,000

;]!>, lino

6,000
15,000

18,000

15,000

12,000
3,000
3.000
5,000
42,500
7,000

40,000

25,000

650,000

1,665,880

150,540
8,000
8,000

717,232

883, 772

, 540. 652

Amount
appro-
priated
for 1897.

$313, 860
110,000
8,000

15,000

20,000

17,500
6,000

20,000
12,400
20,000
15,000
5,000

20,000
12,000
150,000
50,000

30,000

15,000

10,000

10,000

12,000
3,000
3,000
5,000
42.500
7,000
40,000

25,000
4,500

650,000

1.564,760

150, 540
8,000
8.000

717,232

883, 772

2,448,532

a Appropriation discontinued.
' properly belong to the appropriations for the Department of Agricul-
nvsfid bv this nffirs

b These amounts do not pr
ture, and will not be disbursed by this office.

By this table it will be seen that the total appropriations for this

Department for 1897 are $135,218 less than the total appropriations
for 1896, an-?! $94,160 less than was estimated for by the Department.
The amounl. appropriated for statutory salaries for 1897 has been
increased by $67,440 by adding the salaries of the Bureau of Animal
Industry employees at Washington. Since the establishment of the
Bureau, May 29, 1884, until the end of the fiscal year 1896 all salaries
and other expenses of the Bureau were paid from a lump sum. It

was recommended in the estimates of the Department for the year
1897 that salaries of all employees of the Bureau at Washington
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should be made statutory. This was done by the act making appro-
priations for the year 1897.

The salaries of the employees of the Divisions of Agrostology and
Soils, aggregating $13,400, were made statutory by the same act.
The appropriations for '

' microscopical investigations " and '

' experi-
ments in the manufacture of sugar" were omitted from the Depart-
ment estimates for 1897, and recommendation was made to Congress
for their discontinuance. The recommendation was approved by Con-
gress, and these appropriations have been discontinued.

In the estimates for the year 1897 certain changes were recom-
mended in the titles of several of the scientific appropriations, for the
purpose of uniformity and brevity and with a view to express more
clearly the real character of the work contemplated. These changes
met with the approval of the Congressional committees, and the appro-
priations for the year 1897 will appear under the amended designations.

UNEXPENDED BALANCES OF APPROPRIATIONS.

All unexpended balances of the appropriations for the year 1894,
amounting to $626,030.72, were carried to the surplus fund and cov-
ered into the United States Treasury on June 30, 1896, by operation
of law. This sum, added to the balances for the year 1893, $184, 630.47,
which were covered into the Treasury June 29, 1895, makes a total
actually returned for the two years named of $810,663.59.
The unexpended balances of the appropriations for the year 1895

will not be available for return to the Treasury under the law until
June 30, 1897. On that day it is safe to assume there will remain
about $486,000 to cover into the Treasury. Of the appropriations for
1896 there will remain, after all expenses shall have been paid, about
$490,000. The following recapitulation shows the large balances that
have been and those that will be covered into the United States Treas-
ury of the appropriations of this Department during the last four
fiscal years. The balance for 1895 will be slightly less than was esti-

mated a year ago, because of certain Weather Bureau telegraph bills

that were omitted from the estimate at that time. The amount to be
returned to the Treasury will be about $140,000 less than was covered
back for 1894, but the amount appropriated for 1895 was also less by
$104,476.94 than that for the preceding year. The difference in the
expenditures was very largely due to greatly increased scientific work
during the year.

Recapitulation.

Fiscal year.
Amount

appropriated.

Amount
returned to
the Treas-

ury.

1893 $2, 540, DB0. 72

2,603,500.00
2,499,023.00
2,583,750.00

S184.630.47
626,030. 721894...

1895 « 486, 000.0!)

1896 a 490,001). ill)

Total - 10,226,333.72 1,786,661.19

a Estimated; account not finally closed.
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NUMBER OF REQUISITIONS AND AUTHORIZATIONS ISSUED. CHECKS
DRAWN, ETC.

During' the year 1896, 13,085 accounts were received, audited, and
paid, amounting to. $2,146,744.43. In settlement of these accounts
21,117 checks were drawn in and transmitted from this office, of which
number 19,049 were drawn on Xew York.
One hundred and twelve requisitions were drawn on the United

States Treasury, for amounts aggregating $2,163,468.23, in settlement
of all claims against this Department for the year ending June 30. 1896.

Four thousand three hundred and seventy-two requisitions for sup-
plies were issued.

Nine hundred and thirty-five letters of authority were issued for

traveling and other expenses to the employees of the Department.
Twenty-live thousand one hundred and thirteen letters were writ-

ten and received in the usual course of business.
One thousand and twenty-three requests for passenger transporta-

tion were issued to officers and agents of the Department traveling on
official business.
Seven hundred and ninety-five requests were drawn on the Quar-

termaster-General for the transportation of Government property.
All freight of the Department is now transported through this agency,
which offers special facilities and insures expedition, accuracy, and
economy, and precludes any possibility of error in case of transporta-
tion over bond-aided lines.

MOXTHLV CHECK STATEMENTS.

The statements prepared in this office, monthly, of checks drawn in

and issued herefrom have been carefully compared with and verified

by the monthly statements made by the Treasury at Washington and
the subtreasury at New York for each month of the year.

Four checks were lost in the mails and otherwise during the year.

PROCEEDS OF GOVERNMENT PROPERTY.

The following is a complete statement of all moneys received in this

office during the year from United States seaeoast telegraph line

receipts and the sale of Government property, card index, and certain
publications, amounting to sl3.515.61. This money was deposited in
the United States Treasury, as required by law. The amount included
$6,504 received from the sale of sugar machinery condemned and
ordered sold in the fiscal year 1895, the proceeds from the sale of which,
however, were not received until the year 1896:

Condemned property $8, 546. $6

Card index 143 . T5

Publications . 119.47
United States seaeoast telegraph line receipts 4. 705. 73

Total 13.515.61
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SUGAR EXPERIMENTS.

Tlie law requires that a "full and accurate accouut of the proceeds
of sales of all products in the experiments of sugar culture " shall be
made to Congress each year. Xo money was received from this source
during the year, experiments in this connection having been wholly
discontinued by the Department.

QUARTERLY SETTLEMENT OF ACCOUNTS.

The quarterly statement of the accounts of this Department to the
accounting officers of the United States Treasury has invariably been
made in advance of the time required by law, thus insuring prompt
consideration in their settlement. All accounts to the end of the third
quarter have been settled and certified by the Auditor. The fourth
quarter's accounts are now in course of settlement by that officer.

ESTIMATES OF APPROPRIATIONS.

The estimates of appropriations for 1896, to be submitted to Con-
gress, were carefully prepared in this office, based upon approved
recommendations submitted by the chiefs of bureaus and divisions of

the Department, in accordance with the present plan of publication.

After being approved by the honorable Secretary of Agriculture they
were transmitted to the Treasury, inaccordance with requirements of

law, in advance of the prescribed date. A minute and accurate expla-
nation of all variations and new items, giving the reasons therefor,

was furnished to the Committee on Agriculture.

STATEMENT TO CONGRESS OF ANNUAL EXPENDITURES.

The detailed report as required by law of the expenditures of all

appropriations of the Department for the year 1895, including the
names of persons that were employed and the sums paid to each, was
prepared in this office and transmitted to Congress last fall in advance
of the date required by law. This report has since been published by
order of Congress.

BUILDINGS RENTED BY THE DEPARTMENT IN THE DISTRICT OF
COLUMBIA.

The following statement shows the location, annual rental, and use
of the various buildings rented by this Department in the District of

Columbia during the year 1896, viz:

No. 1362 B street SW. . Bureau of Animal Industry laboratory 81. 200
No. 1361 B street SW. . chemical laboratory ..... 900
No. 212 Thirteenth street SW. . offices and laboratories 660
No. 211 Thirteenth street SW. . offices and laboratories 660
Bennings. D. C, Bureau of Animal Industry Veterinary Experiment station 600

Total 1.020
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STATIONS UNDER LEASE BY THE DEPARTMENT OUTSIDE OF THE
DISTRICT OF COLUMBIA.

Below is a list of the Bureau of Animal Industry and Weather
Bureau stations under lease for 1896, with location and annual and
monthly rental:

BUREAU OF ANIMAL INDUSTRY.

Baltimore, Md per annum.. $1,200.00

Do do..,. 600.00

Garfield, N. J do____ 125.00

Littleton, Mass do._._ 250.00

New York, N. Y do.... 500.00

Do ... per month. _ 14.00

Buffalo, N. Y - do.... 25.00

Boston, Mass do.... 40.00

Chicago. Ill do____ 15.00

Do : - do..... 200.00

East St. Louis, 111 do.... 29.25

St. Joseph, Mo do.... 12.50

Kansas City, Mo do..., 15.00

South Omaha, Nebr ___do____ 50.00

Kansas City, Kans do 45. 00

WEATHER BUREAU.

The following is a list of Weather Bureau stations under lease during
the fiscal year ending June 30, 1896, with location and amount of annual
rental, including various items, such as heat, light, janitor, ice,brooms,
matches, etc:

List of Weather Bureau stations.

Station. Location. Amount
of rental.

Abilene, Tex
Alpena, Mich
Amarillo, Tex
Astoria, Oreg
Atlantic City, N . J .

.

Baker City, Oreg...
Baltimore, Md
Block Island, R.I...
Buffalo, N.Y..
Charleston , S. C
Cheyenne, Wyo
Chicago, 111

Cleveland, Ohio
Concordia, Kans
Corpus Christi, Tex
Davenport, Iowa...
Detroit, Mich
Dodge City, Kans. .

.

Dubuque, Iowa
Eureka, Cal
Fort Smith, Ark....
Fresno, Cal
Galveston, Tex
Grand Haven, Mich.
Green Bay , Wis
Eatteras, N. C
Havre, Mont
Helena, Mont
Idaho Falls, Idaho..
Indianapolis, Ind...
Jacksonville, Fla . _

.

Kansas City, Mo
Key West, Fla
Lander, Wyo
Little Rock, Ark . .

.

Los Angeles, Cal
Lynchburg, Va
Memphis, Tenn
Meridian, Miss. .

South First street .-

Corner Fletcher and Dock streets
Corner Polk and Fifth streets .

Pythian Hail, Commercial street
Real Estate and Law building.
Baer & Bloch building, Main street
Equitable building, Calvert and Fayette streets
Main street
Guaranty building, corner Pearl and Church streets
No. 1 Broad street
216-218 West Sixteenth street
Auditorium building
Western Reserve building
Post-office building
Corner Chapparal and Star streets
Masonic Temple
Union Trust building
Beeson block, Front street
Ruete's building, Main street
Second and G streets
Hotel Main, 608-608 Garrison avenue
Farmers' Bank building
Cotton Exchange building
Cutler House, Third and Washington streets
Parmentier block
Styron's House
First street, between Second and Third avenues
Power block, corner Main street and Sixth avenue .

.

Graehl Hotel, corner Front and Shoup streets
Ingalls block.
Astor building, 138 West Bay street
Rialto building, Grand avenue and Ninth street
Waite building, Duval and Wall streets
Bunch and Iiams block
Miller building, 202 East Markham street.
Wilson building, 102} South Spring street
Law building, 805-809 Main street
Continental Bank building
Walker & Hall building

$399.20
211.36
200.00
288.00
137.00
350.00
525.00
259.97
504. 76
459.00
367. 61
800.00
700.00
264. 00
319.20
300. 00
550. 00
389. 65
360.00
334. 65
240.00
400.00
302. 40
237. 29
300. 00
154. 50
360.00
420.00
360.00
363.82
312. 18
660. 00
407. 30
380. 00
418.20
419.30
270. 00
600.00
280.00
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List of Weather Bureau stations—Continued.

Station. Location. Amount
of rental.

Miles City, Mont
Moorhead, Minn
Nantucket, Mass
Narragansett Pier, R. I

New Haven, Conn
Norfolk, Va
North Platte, Nebr ....

Oklahoma, Okla
Omaha, Nebr
Palestine, Tex
Pierre, S. Dak
Port Angeles, Wash
Portland, Me
Pueblo, Colo
Pysht, Wash
Rapid City, S. Dak
Red Bluff, Cal.._.
Roseburg, Oreg
St. Paul, Minn
Salt Lake City, Utah...
San Antonio, Tex
Sar Diego, Cal
San Francisco, Cal
San Luis Obispo, Cal ...

Sault Ste. Marie, Mich.
Savannah, Ga
Seattle, Wash
Spokane, Wash
Tampa, Fla,
Topeka, Kans
Vinevard Haven, Mass
Walla Walla, Wash ....

Wichita, Kans
Williston, N. Dak
Wiunemucca, Nev
Yankton, S. Dak

Bryan building, Seventh and Main streets...
First National Bank
Pacific Club House
Gould Cottage
Insurance building, 890 Chapel street.
Dodson building, 53-55 Main street
Odd Fellows' Hall
Opera House
McCague building
Colley-Wright building
National Bank of Commerce ..

Opera House block.
First National Bank .

Swift block, Sixth and Main streets
Merrill, Bliss & Co. 's building
Sweeney block, Main and Seventh streets
Cone & Kimball building
Marks building, 228i Jackson street
Chamber of Commerce, 112 East Sixth street
Board of Trade building
Maverick Bank building
Cole block, corner Fifth and G streets
Mills building
Rackliffe building..
News building, 33 Ashmun street
Board of Trade building
New York building
Jamieson building
Knight building, 315 J- Franklin street
Columbian bu ilding
Eagleston block
Paine Bros. ' building .

The Sedgwick, First and Market streets
John Bruegger & Bros.' building
Court-house, Bridge street
Union block, Third and Walnut streets

$120.00
265. 25
306.00
150. 96
400. 00
525. 00
339. 50
4W. 00
600. 00
314 00
400.00
236. 00
504 00
300.00
120. 00
300.00
396. 25
306.00
300. 85
400. 00
192.00
312. 00

1,200.00
300. 00
336.00
200. 00
360.00
256. 80
317. 75
350.00
260. 00
295.80
363.00
150. 00
268. 00
180.00

WEATHER BUREAU TELEGRAPH SERVICE.

The amounts paid for telegraph service by the Weather Bureau
from July 1, 1891, the date the Bureau was transferred to this Depart-
ment, to June 30, 1896, is shown by fiscal years in the following table:

1891 $112,668.54
1892 148,913.44
1893 .... 167,335.50
1894 178,418.36
1895 153.941.58
1896 153,865.84

Total 915
;
143.26

ANNUAL SUPPLIES.

The advertisement soliciting bids for annual supplies for the fiscal

year 1896 was issued from this office on April 10, 1895, and bids were
opened May 9 following. These bids were fully considered and eare-

fully tabulated by the board of award appointed by the honorable
Secretary' for the purpose, b}- whom recommendations were made in

accordance with the returns. The findings of the board were sub-
mitted to and approved by the honorable Secretary of Agriculture,
and referred to the United States Treasury for final action, in com-
pliance with the provisions contained in the act approved January 27,

1894, amending section 3709, Revised Statutes. The recommendations
of this Department were fully approved b}T the Treasury board. Bids
were then awarded and contracts entered into on very favorable terms
to the Government, each contract being secured by a bond in a sum
determined by the amount of the award. The contract system, as
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contemplated by law, is now working perfectly in this Department, and
resulted during the last year in a large saving to the Government.
Contracts for annual supplies for the year beginning July 1, 1896, have
been entered into. Prices, as a rule, range lower than for the preced-

ing year, except in the cases of coal and ice. The prices of coal range

10 per cent higher than for 1896, and those for ice about 50 per cent

higher. The advance in price of coal is due to outside combination,

but in the case of ice the combine is purely local.

The present plan of referring bids for annual supplies to the United
States Treasury for final revision, as required by the act of January
27, 1894, after they have been passed upon by the local board of each
Department and approved by the head thereof, greatly delays the

awarding of bids and the making of contracts, and is apparently of no
advantage whatever to the Government.
The schedules for annual supplies have been very carefully revised,

and to some of them have been added many new items. They now
seem complete as to instructions, items, and general and convenient
arrangement of details. This, together with a very thorough system
of advertising, has resulted in securing a largely increased number of

bids, greater competition, and better prices to the Government.

LEASES, CONTRACTS, ETC.

In conformity with the plan adopted a year ago, all leases, contracts,

agreements, and authorizations have been confined to the fiscal year
in which they were in effect, and dated, when practicable, from the first

of the year. This plan secures uniformity and convenience, and
materially reduces the liability to error and misapprehension. All

leases, when a continuance is desired, will be renewed on July 1 of

each year.

RULINGS OF THE COMPTROLLER AND THE DEPARTMENT REGULATIONS.

In view of recent rulings and requirements of the Comptroller of

the Treasury, effecting decided changes in the system of payments by
disbursing officers, it will be necessary in the near future to amend the
regulations governing financial transactions with this Department.
The present regulations, which went into effect July 1, 1894, are based
upon law as it relates to financial transactions with the Government, as
practically applied in ordinary business and upon the experience of

accounting officers of the Government. While more than two years'
trial has shown the regulations to be complete in all essential details,

they are still subject to the action of the Comptroller in his construction
of the law.

The work of the Division of Accounts and Disbursements has been
kept fully up during the year. All accounts received in the office

have been promptly and carefully considered and paid when found
correct and properly charged. The requirement in the regulations
that all persons having claims against the Department shall present
them monthly has had a decided tendency to facilitate the settlement
of accounts. Formerly many persons doing business with the Depart-
ment were very indifferent about presenting their accounts, frequently
allowing them to remain open for six months or longer. This custom
has led to annoying controversies, has required additional bookkeep-
ing, closer scrutiny, and a system of checking up more elaborate than
at present. The work is arranged upon a plan to secure dispatch and
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accuracy, and every safeguard is provided for the protection of the
nent.

The present clerical force is sufficient for the prompt dispatch of all

business coining to the office. The clerks have rendered efficient serv-
ice during the year, and have been prompt and regular in attendance
and attentive to their respective duties and to the rules of the Depart-
ment.
The accounts for the fiscal years 1893 and 1894 having been finally

closed, the following statement of the appropriations, disbursements,
and unexpended balances for these years is herewith appended, being
a continuation of the detailed statement submitted with the report of
this office for 1895

:

Appropriations, disbursements, and unexpended balances for 1893 and 1894.

Purpose.

_ ;
Reference to

Dateoi Statutes
appro- Large,
priation

act.
Vol. Page. Sec

Fiscal
year.

Amount
appro-
priated.

Amount
disbursed.

Amount
unex-

pended.

July 5

.do...

.do...

.do...

.do...

.do...
-do--,
.do...
-do..
-do —
.do —
-do._

Salaries
Collecting agricultural sta-

tistics
Botanical investigationsand
experiments -

Inves: gal - the history
and habits of insects

I:, -ligations in orni-
thology and mammalogy ..

Pomological information
Microscopicalinvestigations

. -.--ablepathology
Laboratory
I

:

" :- r investigations
Forestry! - os
Illustrations and engrav-
bags-

Purchase and distribution
of seeds

Document and folding room.
Experimental garden and
grounds

Museum
Furniture, cases, and re-
pairs —

Library.. .

.

ge -

i p gent expenses
'. do

Experiment stations
|

do
Exj timents in the menu-

tore of sugar
Irrigation investigations
Quarantine stations

:.t s in the produc
tion of rainfall

Bureau of Animal Indv. - i

"VTeather Bureau

...do

...do

.do.
-do.

Total, 1893.

.do.

.do.

.do.

.do.

.do.

.do.

1593.

Salaries Mar. 3
ting agricultural sta-

fcistics

Botan -

ex] ri :

"-

and habits of insects
Lav stig i ns in orni-
tb I gy and mammalogy

.

Pomological information. .

.

Microscopicalinvestigation
Vegetable pathology
Laboratory
Fiber investigations
Forestry investigations

—

Illustrations and engrav
ings -..

.-:'

...do.

...do.

.do.

.do.

.do.

.do.

.do.
-do.
.do.

27

.do..

:'-.

|736(

1893
1893
1893

1893

1893

1893

.-

1894

1894

If :

1894

1894
1894

-

If

1894

1894

$258,800.00

no, ooo. oo

27,500.00

17,800.00

15.000.00
5,000.00
2.000.00
20;000.00
19.400.00
oiOOO.OO
12,000.00

2,000.00

135.400.00
2:O00.O0

28.500.00
4.000.00

10.000.00

5.000.00
25; 000. 00
20,000.00

20.000.00
6.000.00
15.000.00

10.000.00
850, 000. 00
913.660.72

$253,896.30

95,649.21

27,451.55

17,290.80

14.947.77
4. 745. 94
1. 982. 98

19. 977. 38
18:002.59
4.997.07
11,933.39

1,906.73

134,908.27
1,623.55

28,115.09
3.973.67

8.931.97
2. 535. 29
3. 705. 00
22.218.19
18,987.65

19.984.86
4.930.67
12.633.23

4.979.59
724. 69ti. 74

-
-

$2,903.70

14. .350. 79

48.45

509.20

52.23
254.06
17.02
22.62

1.397.41
2.93
66.61

93.27

491.73
376. 45

384.91
26.33

1,068.03
464 71

1.295.00
2.781.81
1,012 35

15.14
1.069.33
2.366.77

5.020.41
125. 3 6. 26
23.23.595

2.540.060.72 2,355,430.25 \M

256,800.00

110,000.00

30,000.00

20,300.00

17,500.00

2/1. 000. 00
-

20,000 00

.

233.679.75

91.080.20

24. 401. 40

16.203.96

17.459 00
4. 24-. 99

1.117 55
17.576.95
10. 426. 79

.

•

19.995.96

664.79

23.120.25

18,919.80

" " -

4,096.04

50.00
751. 01

2.423.05
11 473.21
2,499.53

4.04

1.335.21
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Appropriations, disbursements, and unexpended balances, etc.—Continued.

Purpose.

Date of
appro-
priation

act.

Reference to
Statutes at

Large.

Vol. Page. Sec.

Fiscal
year.

Amount
appro-
priated.

Amount
disbursed.

Amount
unex-
pended.

Purchase and distribution
of seeds .

Document and folding room.
Experimental garden and
grounds

Museum
Furniture, cases, and re-
pairs

1893.

Mar. 3

....do.-.

Library
Postage
Contingent expenses
Experiment stations
Inquiries relating to public
roads

Experiments in the manu-
facture of sugar

Irrigation investigations—
Qtiarantine stations
Bureau of Animal Industry.
Weather Bureau

Total, 1894

.do.

.do.

.do

.do.

.do.

.do

.do

.do.

.do.

.do.

.do.

.do.

.do.

738

739

730

740
740
740

737

741
741
740
740
741

1S!H

1894

1894
1894

1894
1894
1894
1894
1894

1894

1894
1894
1894
1S94

$135,400.00
3,000.00

31,500.00
4,000.00

10,000.00
3,000.00
5,000.00

35,000.00
a 35, 333. 50

10,000.00

630,107.33
6,000.00
15,000.00

850, 000. 00
c 951, 134. 75

$119, 719. 76

1,663.81

36,616.86
3,787.33

8,638.76
3,900.07
1,375.00
30,493.04
33,381.85

2,997.39

9,451.80
5,475.92
6,363.93

496,111.34
811,356.73

3. 603. 855. 5S 1,977 \ 28

$15,680.24
337.19

4,883.14
1,212.78

1,371.24
99.93

3,625.00
4,506.96
2,841.65

7,002.61

10,655.53
524.08

8, 736. 08
353,888.66
139.868.02

626,386.30

a Including $223.50 from the sale of card index.
b Including $107.33 from the sale of sugar and molasses.
c Including $24.75 from the sale of maps.

The following table shows, by years, the amounts appropriated,
together with the disbursements and unexpended balances for the
United States Department of Agriculture from its inception to the
year 1896. The disbursements and unexpended balances for the years
1895 and 1896 are estimated, the accounts for these years being still

open. The appropriations for the Department for the year 1885 were
largely increased in the aggregate by the creation and addition of the
Bureau of Animal Industry, and still further augmented in 1888 by
an increase in the Bureau appropriation to $500,000, while the trans-
fer of the Weather Bureau to the Department, July 1, 1891, nearly
doubled the appropriations.

Appropriations, disbursements, and unexpended balances, 1889 to 1896, inclusive.

H. Doc. 6-

a Including deficiency appropriatioi

Fiscal year. Amount appro-
priated.

Amount dis-

bursed.
Amount un-
expended.

1839 $1,000.00 $1,000.00
1840
1841
1842 1,000.00 1,000.00
1843
1844 2,000.00

2,000.00
3,000.00
3,000.00
4,500.00
3,500.00
5,500.00
5,500.00
5,000.00
5,000.00
10,000.00

a50, 000. 00
30,000.00
75,000.00
63,500.00
60,000.00
40, 000. no

2,000.00
2,000.00
3,000.00
3,000.00
4.500.00
3,500.00
5,500.00
5,500.00
5,000.00
5,000.00
10,000.00
50,000.00
30,000.00
75,000.00
63, 157. 25
60,000.00
40,000.00

1845
1846
1847
1848
1849
1850
1851
1852
1853 _-__

1854
1855
1856
1857
1858 $342. 75
1859
1860

-()
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Appropriations, disburseme?its, and unexpended balances, etc.—Continued.

fiscal year. 1

AnMjggp^ Amount dis-

bursed.
Amount un-
expended.

1861 - $60,000.00
64,000.00
80,000.00
199,770.00

a 112. 304. 05
167,787.82
199,100.00
279,020.00
172, 593. 00
156,440.00

a 188, 150.00
197,070.00
202,440.00
257, 690. 00
337,380.00
249, 120. 00
194. 686. 96
198. 640. 00
206, 400. 00
199, 500. 00
275,460.31
363,011.05
456, 396. 11

a 416. 641. 13

$60,000.00
63, 704. 21
80,000.00

189,270.00
112, 196. 55
167, 787. 82
199, 100. 00
277,094.34
172.593.00
151,596.93
186, 876. 81
195.977.25
201,321.22
233, 765. 78
321.079.83
198.843.64
188.206.19
197.634.94
206.360.00
198,361.72
267, 608. 84
&54, 482. 39
438,941.72
413, 618. 09
558, 934. 89
519, 196. 11
628, 287. 14

1.011,282.62
1,033.590.22

971, 823. «3
1,266,277.36
2,253,262.29
2,355,430.25
1,977,469.28
2,020.725.00
2,093,750.00

1862 $295. 79
1863
1864 10,-500.00

107.501865
1866
1867 .

1868 --- 1 925 66
1869
1870 4,843 07
1871 --- 1, 303. 19

1,092.751872
1873 1 118 78
1874 23.924 22
1875 16 300 17
1876 50,276.36

6, 480. 771877 -

1878 1,005.06
40:001879

1880 . 1.138.28
b 7, 851. 471881

1882 8.52^.66
1883 dl7,454.39
1884 .. 3. 023. 04
1885
1NSI3

1887

a 655. 930. 25
a 677, 973. 22
a 657, 641. 81

e 96, 995. 36
158.777.11
29, &54. 67

1888/
1889

1,027,219.06
a 1,134, 480. 60
a 1,170, 139. 11
a 1,372. 049. 21
a 2. 303, 655. 75
2,540,060.72

i 2, 603, 855. 58

j 2, 506, 915. 00
2,583,750.00

15,936.44
g 100, 890. 38
h 198, 315. 491890

1891 105, 771. 85
1892 50,393.46

184, 630. 47
1894 626, 386. 30
1895 488,190.00

490, 000. 001896.

Total 24,467,456.26 22,135,607.30 2,331,848.96

a Including deficiency appropriation.
6 Includes $1,646.45 of the appropriation for reclamation of arid lands carried to the fiscal

year 1882.

c Includes $85.28 of the appropriation for reclamation of arid lands, and $3,530.85 of the appro-
priation for experiments in the manufacture of sugar, carried to the fiscal year 1883.

d Includes $7,656.13 of the appropriation for reclamation of arid lands, carried to the fiscal
year 1884.

e Includes $93,192.27 of the appropriation for Bureau of Animal Industry, and $2,970.82 of the
appropriation for quarantine stations, carried to the fiscal year 1886.

/For the fiscal year 1883 including the sum of $8,000 appropriated for deficiencies in the appro-
priation for experiments in the manufacture of sugar for the fiscal years 1887 and 1888, of which
$7,927.50 was disbursed and $72.50 remained unexpended.
g Includes $12,923.25 of the appropriation for botanical investigations, and $58,364.76 of the

appropriation for experiments in the manufacture of sugar, carried, to the fiscal year 189().

h Includes $188,974.69 of the appropriation for Bureau of Animal Industry, carried to the fiscal
year 1891.

% Includes $355.58 from sale of card index, maps, and sugar.
j Includes $7,891.94 reappropriated from statutory salaries of previous year; bill making

appropriations for 1895 did not become a law until August 8, 1894.



REPORT OF THE CHIEF OF THE DIVISION OF FORESTRY.

IT. S. Department of Agriculture,
Division of Forestry,

Washington, D. C, September 10, 1896.

Sir : I have the honor to submit herewith my report on the work of

the Division of Forestry during the fiscal year ending June 30, 1896,

and my recommendations for future work.
Respectfully, B. E. Fernow,

Chief.

Hon. J. Sterling Morton,
Secretary.

WORK OF THE YEAR.

APPROPRIATIONS AND EXPENDITURES.

The appropriations made for the fiscal year ending June 30, 1896,

for the work of the Division of Forestry amounted to 88,520 for the
statutory roll of employees, and 825,000 for the general fund "to enable
the Secretary of Agriculture to experiment and continue an investi-

gation and report upon the subject of forestry and timbers, for trav-

eling and other necessary expenses in the investigation, and for the
collection and distribution of valuable economic forest-tree seeds and
plants."
Of this last amount a balance of 86,613.31 remains unexpended.

The distribution of expenditures for various lines of work was as
follows

:

Timber investigations $11, 824. 11

Biological and botanical studies 3. 458. 41
Tree-planting experiments 2, 144. 29
Special reports and contingencies 959. 88

Total 18,386.69

PERSONNEL OF DIVISIONAL FORCE.

Sundry changes have taken place in the personnel of the force,
which now consists, in addition to the chief and the assistant chief,

of 1 dendrologist, 1 timber expert, 1 field agent, and 1 computer, com-
prising what may be regarded as the scientific staff, and of 5 clerks
and 1 messenger. Notwithstanding the fact that each branch of the
force includes 6 persons, and in spite of the vast difference in attain-
ments necessitated by the duties of each, the salary roll of the scien-
tific force, which includes the chief and his assistant, aggregates only
89.800, by comparison with 85,700 for the clerical force and messenger,
which has since July 1 been increased to 86.100 by promotions.

83
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In addition to the regular force of employees the temporary employ-
ment of experts has been necessary from time to time. To do the
work in hand satisfactorily at least two more assistants on the scien-
tific staff are desirable, namely, one with a knowledge of civil engi-
neering, capable of utilizing to their full value the data accumulated
in the timber-test work, as well as of superintending further work on
the same line, and one expert in vegetable anatomy, to assist in work-
ing out the physical properties of our timbers and to carry on the
many experiments on their practical technology which constantly
suggest themselves as the work progresses. The first of these has
now been provided for.

CORRESPONDENCE.

The correspondence of the division continues to increase as interest
in forest planting and forest management spreads, and especially as
the timber-test work of the division is appreciated. The preparation
of answers to requests from manufacturers using wood and wood con-
sumers generally, for information regarding the adaptability, relative
value, identification, distribution, etc., of wood materials, has occu-
pied the time of a large part of the office force, the correspondence
constituting a considerable portion of the 2,500 pages of letter-book
copy made during the year.

TIMBER PHYSICS.

The record of the timber-test work hitherto performed stands as
follows

:

Trees collected, 356, of 32 species, mostly of Southern growth. The
distribution of tests by species is as follows

:

Southern pines, 5 species 20, 341
Northern pines, 2 species ._ . _ 1, 097
Bald cypress . _ 4, 126
White cedar 243
Oregon fir, 10 pieces 276

Total conifers 26, 083

Gum, red... 857
Oaks, white, 4 species 4, 052
Oaks, black, 5 species . .. 4,301
Hickory, 8 species 3, 011
Ash, 2 species 714
Elm, 2 species 409

13,344

Grand total 39,427

The data accumulated from these tests have been computed and
compiled, or nearly so, and will presently become available for critical

study and for comparison with the results of physical examination of

the test material, and finally to be published as preliminary results.

Before, however, we can claim to have an exhaustive knowledge of

the technological value and mechanical characteristics of the species

treated much work remains to be done.
Additional lines of investigation, namely, into the relative inflam-

mability and combustibility of our building timbers, the relative value
of fireproof materials, the effect of different degrees of heat in sea-

soning on the quality of the material, and many others, had to be
abandoned for lack of proper working facilities.
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PUBLICATIONS.

As a result of these timber investigations two bulletins and one
exhaustive 12-page (4to) circular have been published, namely, Bulle-

tin No. 10, Timber—An Elementary Discussion of the "Characteristics

and Properties of Wood, by Filibert Roth, a publication which is in this

form unique in the English language, and has been honored by a trans-
lation into French, presently to be published; Bulletin No. 12, Eco-
nomic Designing of Timber Trestle Bridges, by A. L. Johnson, C. E., in
which the writer, who had been actively connected with the test work,
seeks to apply the new knowledge gained of the strength of Long-
leaf Pine to practice in bridge building, and points out economies
that may result in the saving of several million dollars annually
(this is already out of print) ; Circular No. 12, Mechanical Properties of

the Southern Pines, which brings in most compact form the results

of the investigations on the strength and physical properties and
behavior under varying conditions of the wood of these most impor-
tant timber trees.

The value of this information may be judged from the fact that a
number of technical journals have reprinted it in full, and the impor-
tance and practical value of the entire line of inquiry is attested by
editorial comments in leading journals and from the many expres-
sions of approval in resolutions passed by engineering societies and
railway clubs urging its continuance, notably American Society of
Civil Engineers, Master Car Builders' Association, Institute of Archi-
tects, New York Railroad Club, Western Railroad Club of Chicago,
Technical Society of the Pacific Coast, San Francisco, Engineers'
Club of Philadelphia, and many others.

In addition to the publications emanating from the timber-physics
work, Bulletin No. 11, issued in connection with the Atlanta Exposi-
tion, discusses the value and requirements of some economically im
portant exotics capable of more extended introduction in Southern
forestry, notably the Cork Oak, Bamboos, Eucalyptus, and Acacias.
Circular No. 11, Facts and Figures Regarding our Forest Resources,
attempts to briefly exhibit the extent and value of our forest resources
and their consumption. Circulars Nos. 13 and 14 contain information
regarding the latest legislation to prevent forest fires, and discusses the
practicability of coping with this most detrimental enemy to rational
forestry, showing that millions of dollars of valuable property could
be saved annually by a few hundred thousand dollars spent in a sys-
tematic way.
A chapter on '

' Forest-planting on Western plains " was furnished
for the Yearbook by the assistant chief, and a short article on the
"Relation of farms to forests" by the chief of the division.
The manuscripts of the exhaustive series of monographs on the

Southern lumber pines, prepared by Dr. Charles Mohr, and of a revi-
sion of nomenclature of our arborescent flora, by George B. Sudworth,
were placed in the hands of the printer and will presently be issued as
Bulletins Nos. 13 and 14, respectively. The delay was in both cases in
part intentional, for the purpose of increasing the value of the publica-
tion hy additional information. Further biological studies on Southern
timber trees by Dr. Mohr have been submitted in manuscript.

In addition to the above-mentioned publications designed to increase
the interest in and add to the knowledge of forestry, the writer and his
chief assistant have delivered addresses at various places and attended
meetings of forestry associations.
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TREE MEASUREMENTS.

As pointed out in former reports, the question of profits in forest
management must to a large extent be based on a knowledge of the
rate of growth and yield of our timber trees. Hence, as opportunity
occurred, measurements of the rate of growth of some of our more impor-
tant species have been made, mostly by Mr. Austin Cary, employed
from time to time for this purpose. The data for the White Pine, com-
prising 550 full tree analyses and 54 acre-yield measurements, have
been fully tabulated and computed, so as to enable the publication
presently of an exhaustive statement of the rate of growth of this
species.

EXPERIMENTAL FOREST PLANTINGS.

By an arrangement with the authorities of the State experiment
stations at Manhattan, Kans. ; Lincoln, Nebr. ; Brookings, S. Dak.,
and Fort Collins, Colo., the Department has obtained control of lands
upon which to carry on forest planting experiments. As a result there
have been planted this spring, at the four places, 27 acres with 100,000
plants of 20 kinds, and in addition a nursery for the supply of plant
material for future needs has been established in Lincoln, and some 25
additional species have been planted to test their adaptation to the
climate at the several stations.

The object of these experiments is twofold, namely, to demonstrate the
proper methods of forest planting, which differ from those of orchard,
park, and nursery practice, including the determination of desirable
mixtures of species, and also to test the adaptability of different species
for different conditions.

This work has been carried on under the immediate charge of Mr.
C. A. Keffer, assistant chief, who has had experience in this direction

when professor of horticulture and forestry at Brookings, S. Dak.
The Department provides the plans, plant material, and labor, and
the professors of horticulture at the institutions mentioned cooperate
free of charge in attending to the setting out and cultivating of plants
and to the carrying out of the plans proposed by the division.

Although $5,000 had been set aside for this work, it was found that

less than half that amount ($2,144.29) would be sufficient to make a
beginning, especially as it seemed desirable to " underplant" some of

the existing groves at the stations rather than extend them, and thus
demonstrate the value of an undergrowth.

ATLANTA EXPOSITION.

A considerable amount of time and thought of the chief and some of

his assistants was, by direction of the Secretary of Agriculture, devoted
to the planning, collecting, and installing of exhibits for the Cotton
States and International Exposition at Atlanta, Ga. In addition to

the representation of the division in the Government exhibits, the
writer had been detailed to act as chief of the forestry department for

the exposition company. In this way it was possible to attain a sys-

tematic and comprehensive arrangement of materials, and a very cred-

itable, practical, as well as ornamental, exhibit of Southern forest

resources, descriptive and statistical, showing their extent, condition,

variety, and value in the arts, was the result, which received the

highest award by the grand jury.
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FUTURE WORK.

As long as this division is not charged with any practical forest

administration its work must "be confined to the gathering and diffu-

sion of such information as ma}' promote interest in the subject and
to original investigations the results of which will lead to a wiser use
of our existing forest resources or will be helpful in carrying on forest

management when the time has come for it. A knowledge of the life

history of our timber species, the conditions under which they develop
best, the rapidity with which they grow into useful material, are sub-
jects for such investigations, while a more intimate knowledge of the
characteristics, strength, and behavior of our wood materials should
lead to much needed economy in the use of our existing forest resources.

CONTINUATION OF TIMBER INVESTIGATIONS.

The fact that under existing economic conditions the time for the
application of the first kind of knowledge, although gradually approach-
ing, seems not as }

ret ripe invites concentration of attention upon
investigations of the latter kind, which lead to information immedi-
ately available in practice, and may indirectly induce a more rational
use of our wood supplies. Hence the division has for some years past
occupied itself mainly with furnishing new and valuable information
on subjects which concern the wood consumer, and, in the opinion of

the writer, no more fruitful field of work could be found for this divi-

sion than that outlined in its timber investigations. The continuance
of these studies, but in an even more concentrated and systematic
manner than has been possible under existing conditions, is therefore
earnestly recommended. The data so far collected will gain in prac-
tical value in proportion as more data are added, for with so variable
a material as wood a large number of observations is necessary before
any reliable knowledge is established.

NEED OF A SUITABLE LABORATORY.

An energetic, concentrated effort in this direction, which requires
the fitting up of a suitable laboratory and the employment of more
skilled investigators, leading to well-grounded information and definite
facts that can be applied at once by practical men, is, in the opinion
of the writer, more essential to the cause of forestry than diffuse writ-
ings on the need of forest conservancy and tree planting. Side by
side, and in more or less close connection with this work, the biological
studies of our timber trees and tree measurements can be carried on,
upon which, as stated, must be based the forestry practice of the future.
The forest plantings in the West, furnishing practical object lessons
and knowledge as to proper practice in the attempts to establish groves
on the Western plains, should be continued and perhaps extended as
to localities.

CANVASS OF FOREST CONDITIONS.

An attempt at a canvass of our forest conditions, State by State, is

again recommended, in order that we may be able to speak with more
definite knowledge and precision regarding the problems of our wood
supply. Such statistical inquiry, however, requires special methods
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and the employment of specially trained men, if it is to lead to prac-
tical and nsefnl results, and can not be carried on with advantage by
the present office force. Personal inspection in the field by men famil-
iar with the requirements of the trade in forest products is one of the
necessities if such a canvass is to produce tangible results.

For such an inspection of the forests of Arizona the writer has just

set out, the purpose being to give a comprehensive description of its

forest conditions and their relation to other industries, which might
serve as a basis for the formulation of a forest policy when the Terri-

tory is to become a State. Similar inspection and reports by compe-
tent men, comprising definite confined areas, would produce more
attention and active interest in our forestry problems than the general
discussions, which so far have been alone within the scope of the
division.



EEPOUT OF THE EHTOMOLOGIST.

IT. S. Department of Agriculture,
Division of Entomology,

Washington, D. C, July H, 1896.

Sir: In accordance with your circular letter dated June 27, I sub-

mit herewith my executive report as chief of the Division of Ento-
mology for the fiscal year ending June 30, 1896.

I have divided the report into three sections, as follows:

(1) A review of the operations carried on in the division during the
fiscal year 1896.

(2) An outline of proposed work for the fiscal year 1897.

(3) Memoranda in reference to work for the year 1898, for use in

the preparation of estimates.

Respectfully, L. O. Howard,
Entomologist.

Hon. J. Sterling Morton,
Secretary.

(1) A REVIEW OF THE OPERATIONS CARRIED ON IN THE DIVISION OF
ENTOMOLOGY DURING THE FISCAL YEAR 1896.

The operations of the division during the fiscal year 1896 may be
classified as follows

:

(a) Special investigations on certain specific injurious insects and
upon groups of insects affecting specific crops.

(b) Experiments with insecticides and insecticide machinery.
(c) Work on the geographical distribution of injurious insects.

(d) General investigations on the life histories of injurious insects.

(e) Preparation of circulars of information.

(/) Bibliographic work.

(g) Determination of specimens sent in by the entomologists of the
State experiment stations and by other workers.

(h) Correspondence.
(/) The mounting and preparation of specimens for permanent

preservation.
(k) Preparation and proof reading of reports and bulletins.

(?) Work on the exhibit of insects for the Atlanta Exposition.
A brief account of the operations of the division under each of these

heads during the time specified is here given:
(a) Several important investigations have been carried on. The

investigation of the San Jose scale, mentioned in my reports for 1894
and 1895, has been practically completed with the publication of Bul-
letin No. 3, new series. This bulletin, issued in March of the present

!^9
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3
Tear, contained a complete account of the history and present status
of this insect in America, giving in full for the first time the complete
life history of the species and the results of the extensive experiments
which have been carried on with regard to remedies. Practically
nothingremains to be done with regard to this insect except the enforce-
ment of regulations which have been adopted by several of the States,
which will probably result in the restriction of its spread and the
stamping out under State authority of the present centers of establish-
ment.
The investigation of the Mexican cotton-boll weevil, mentioned in

my last report, has been carried on through the year. The entomolo-
gist visited Texas in December, 1895, two assistants were kept in the
field during the autumn of that year, and another one visited Texas
in May. A second circular, conveying the results of these investiga-
tions, was published both in English and Spanish and distributed
throughout the State of Texas. Some further investigations are neces-
sary and some further experimental work remains to be done. This,
however, can not be carried on until the coming autumn. A complete
bulletin on this insect has not yet been prepared, but one will proba-
bly be published during the present year. The circulars, from their
concise form, meet the practical demand better than a more elaborate
bulletin.

An investigation of the insects of the household was found to be
desirable during the year. It was carried out as fully as time would
permit and the manuscript is now ready for the printer. The con-
stant demand upon this office for information concerning the noxious
insects of households will justify the publication of this bulletin in

large edition.

During the term of office of my predecessor the preparation of a
report upon insects affecting domestic animals was begun under his

direction by Prof. Herbert Osborn, then a field agent of the division.

The manuscript was only partially completed by Professor Osborn, and
it was Dr. Riley's desire to prepare certain sections himself and to pub-
lish the work conjointly with Professor Osborn. His resignation from
office, and subsequent untimely death, prevented the realization of

his hope, and during the present fiscal year Professor Osborn has been
especially employed to prepare the missing portions. The completed
report has now been sent to the printer and constitutes an admirable
and practical summary of our knowledge of all insects which annoy
or injure live stock in the United States. It will undoubtedly be of

great value to stock raisers.

An investigation of the general subject of insects injurious to shade
trees in cities and towns was undertaken at the beginning of the fiscal

year. A summary account of a portion of the results of the investi-

gation was published under the title "The shade tree insect problem
of the Eastern United States" in the Yearbook for 1895.

In the course of the investigation of the scale insects of the orchard,

the partial results of which were published in the Yearbook for 1894,

it was found that the present knowledge of the scale insects of the

genus Lecanium was so slight that a thorough systematic investigation

of these creatures was very desirable. Such an investigation has been
begun and carried on during the entire year.

The preparation by the first assistant entomologist of a paper upon
the principal insect enemies of the grape for the Yearbook of 1895

necessitated further investigation of the insects affecting the vine-

growing industry, and this work has been successfully completed.
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Two elaborate Investigations which were mentioned in the last

annual report, viz, the study of the insects affecting citrous fruits and
fruit trees and of the insects affecting stored foods have been carried
on through the year. Both investigations are in an advanced condi-
tion, and will be embodied in reports which can not fail to be of value
to the industries concerned.
A brief study of the shot-hole borers of orchard and shade trees has

been made during the year, the results of which will be displayed in
an article in the Yearbook for 1896.

Two technical pieces of work of considerable magnitude have been
entered upon—the one a monograph of the flies of the family Tachinidse,
all of which are parasitic upon injurious insects, and the other a mon-
ograph of the parasitic insects of the family Braconidse, many of the
species of which are important factors in the reduction of the numbers
of injurious insects. Both of these monographs are approaching
completion, and will form valuable additions to the series of technical
bulletins of the division.

The results of technical investigations of three important groups of

insects have been completed and published during the year.

(b) A large series of experiments have been made during the year
with insecticides of different kinds, testing both their effects upon
insects and upon foliage of different plants under varying conditions.

The results will be summarized in a paper by the first assistant ento-
mologist, which will soon be published.
Some two years ago the entomologist became impressed with the

desirability of the use of steam spraying apparatus against insects

affecting shade trees in large cities and on a large scale in orchards,
and the purchase of such an apparatus for experimental use at the
Department was considered, but was not at that time deemed advisa-
ble. Private enterprise has since undertaken the work and city

governments have followed. As a result many large scale spraying
machines operated by steam are in use at the present time. The
division has collected the data concerning these machines and has
secured a series of illustrations of many of them, and a summary of

the information in this direction which has been brought together will

be published in the Yearbook for 1896. Hand machines and accesso-
ries have shown little improvement during the year. One or two new
spray nozzles, however, have been tested.

(c) The work of mapping all collectible data concerning the exact
distribution in injurious numbers of the prominent crop pests of

the country has been continued through the season. The notes of the
Division of Entomology for the past eighteen years and the corre-

spondence of the office during the same period have been card cata-
logued, with the result that a large amount of information in shape
for definite use has been brought together. The assistance of ento-
mologists to State experiment stations has been cheerfully accorded,
and results of value in the lines indicated in the last annual report
are anticipated.

(d) Constant work in the insectary has been carried on in the inves-
tigation of the life history of species which have appeared in different

parts of the country in injurious numbers. Notes upon 429 species
not previously mentioned in the books of the division have been
made.

(e) A few more circulars of information have been prepared during
the year. Although but fifteen have so far been published, they have
proved of very great benefit. They have reduced the amount of
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necessary letter writing and have proved in several instances to be
a great convenience. For example, one of the earliest of the series
was a circular (No. 4) upon the army worm. Its preparation was sug-
gested by a rather uncommon outbreak of the army worm in portions
of Wisconsin, Michigan, Maryland, and Virginia in the early summer
of 1894. Only a small portion of the edition was distributed at that
time, but when in the spring and early summer of 1896 the army worm
again appeared, and this time in portions of ten States, constituting
on the whole the most serious outbreak of this insect known in the
history of the country, the division was at once able to send out copies
of this circular broadcast and to reach the farmers in affected regions
both directly and indirectly through the republication of the circulars
in the newspapers.

(/) Work upon the bibliography of American economic entomol-
ogy has been continued. The publication of the final part of the
portion of the bibliography which has been prepared by Mr. Samuel
Henshaw (bringing the entire subject down to the close of the year
1888) has been unexpectedly delayed. It will probably, however, be
published before the close of the calendar year 1896. Nearly the entire
time of one assistant has been devoted to current bibliographical work,
and during the year an elaborate general index to the 7 volumes of

Insect Life has been prepared and is now in the hands of the office of
publications.

((/) It is difficult to estimate the number of specimens which have
been determined for station entomologists and other workers, though
there have been certainly not less than 5,000. The time of two assist-

ants has been very largely occupied in this work, which is one of the
most valuable features of the labors of the division, inasmuch as it

largely facilitates the work of State officials.

(h) By means of circulars, the bulk of correspondence has been
reduced to some extent, but about 5,500 letters in response to inquiries

about injurious insects have been written during the year.

( i) While the Division of Entomology has not built up a large sys-

tematic collection of insects, it has done a great deal of work in the
way of preparing insects for the cabinet, and it has established a bio-

logic collection illustrating different stages of insects injurious to

growing crops, which is of considerable value. Upon the death of Dr.

Riley, honorary curator of insects of the United States National
Museum, the Entomologist of the United States Department of Agri-

culture was appointed to fill the position. This brings the two insti-

tutions into close relations and enables the depositing of all collections

of value in a fireproof building. The collection of insects of the
National Museum is of very great use to the Division of Entomology,
Department of Agriculture, in the way of consulting and naming
material, and the Department of Agriculture is of corresponding
value to the department of insects on account of the fact that its large

accumulations of specimens are deposited there from time to time.

The work in this direction during the past year has been of especial

note. Two experts are employed in mounting and preparing speci-

mens.
(h) With the close of the fiscal year ending June 30, 1895, the pub-

lication of the periodical Insect Life was discontinued by order of the

Secretary. In its place were started two series of bulletins—the one
general, to include matter of practical and widespread interest, and
the other technical to incorporate scientific results of the work of the
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division. The publications of the year have included, aside from
reprints, 3 numbers of the new general series, 4 numbers of the new
technical series, 5 circulars, and 4 contributions to the Yearbook for

1894 and 1895, all issued during the fiscal year ending June 30, 1896,

and the total number of printed pages aggregating 681. The most
popular of the publications of the year has been the "Manual of

Instruction in Apiculture," which was published as Bulletin No. 1 of

the new general series. The original edition was speedily exhausted
and a special edition of 20,000 copies was subsequently printed by
order of Congress. Of this edition the 5,000 copies placed at the dis-

posal of the Department were distributed before the close of the fiscal

year. Next in degree of popularity has been the bulletin on the San
Jose scale, for which there has been a steady call, and, as noted above,
large numbers of the circulars on the army worm have been sent out
on account of the injurious occurrence of this insect.

(2) AN OUTLINE OF PROPOSED WORK FOR THE FISCAL YEAR 1897.

In spite of the completion of several investigations during the fiscal

year 1896 there still remain several as yet incomplete. These are the
Mexican boll weevil, insects injurious to citrous fruits and trees, shade-
tree insects, insects injurious to stored foods, and the geographical
distribution in injurious numbers of the principal injurious insects of
the United States. Work upon these five subjects will largely occupy
the attention of the office during the fiscal year 1897. The occurrence
of injurious grasshoppers or locusts in portions of Nebraska and Colo-
rado has indicated the necessity for immediate investigation in order
to enable the Department to predict the probabilities for the summer
of 1897, and an investigation of this matter will soon be undertaken.
Some attempt will be made to establish the predaceous insects imported
by the State of California from Australia in eastern orchards affected
by the San Jose scale. While any great benefit is hardly to be expected
from this experiment, it is considered to be worth the trial, partic-
ularly as it can be undertaken without expense to the Department.
From the nature of the work of the division it is impossible to antici-

pate the special subjects for investigations which it may at any time
become necessary to undertake. The beginning of nearly every season
brings some injurious species prominently to the front. Usually this is

some species which has already been investigated by the Department
and concerning which the Department has the necessary literature
for distribution. Frequently, however, species become prominent upon
which the Department is not prepared to give authoritative informa-
tion, and in that case an investigation must be begun.

(3) MEMORANDA IN REFERENCE TO WORK FOR THE YEAR 1898, FOR
USE IN THE PREPARATION OF ESTIMATES.

It is impossible at the present time to make any elaborate plans
which may affect the estimates of the Secretary. The force of the
division under the present policy of the nonemployment of permanent
field agents is sufficiently large for the carrying on of the amount of
work which can be done with the appropriation which has been made
for the past few years. There are undoubted opportunities for the
enlargement of the work of the office, but the Entomologist hesitates
to make recommendations in this direction at present.





EEPOUT OF THE BOTANIST.

IT. S. Department of Agriculture,
Division of Botany,

Washington, D. C, September 10, 1896.

Sir : I have the honor to submit herewith my fourth annual report

of the operations of the Division of Botany, covering the period from
July 1, 1895, to June 30, 1896.

Respectfully,
Frederick V. Coville,

Botanist
Hon. J. Sterling Morton,

Secretary.

WOE.K OF THE YEAR.

INTRODUCTION.

The progress of the Division of Botany in the fiscal year 1896 may be
briefly characterized as showing increased efficiency in the divisional

staff, an increase in productive capacity as evidenced by the publica-
tions issued, and an increase in the relative amount of money devoted to

investigations. In private institutions which are carrying on research
work the proportion of money paid for clerical services is relatively

small, but in governmental establishments it is commonly large, and
there is a constant tendency toward such an increase of clerical assist-

ants as to be a serious drain on funds primarily intended for research
work. It is gratifying therefore to be able to record that, at the close

of the fiscal year 1896, 62 per cent of the money devoted to salaries

was being paid to investigators, men who had received careful special
training for their work. This, when compared with the percentages for

the three preceding years, shows a continued improvement, for, at the
end of the fiscal year 1893, 35 per cent was being paid to investigators;
in 1894, 42 per cent; and in 1895, 57 per cent.

One general feature deserving particular mention is the policy of
detailing for special field work the various assistants in the division,

when such field work is required, instead of appointing temporary
special field agents for the purpose. During the past year this has
been practiced as far as possible, and the results not only warrant a
continuance of the plan, but demonstrate conclusively its positive
benefits to the Department. An assistant on the regular staff, from
his office experience and his consequent knowledge of the exact kind
of information desired, is usually better equipped for such field work
than a casual appointee, even though the latter may have an equal

95
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technical education. Furthermore, the information absorbed by an
intelligent assistant while in the field is seldom confined to the par-
ticular subject which he is sent out to investigate and upon which he
presents his report. He learns a great many other facts bearing on
botanical agricultural questions, and these, while not included in his
report, are often of the greatest importance in other subsequent inves-
tigations. In the case of a temporary special agent only the written
report on a specified subject is put on file, and a great deal of valuable
accessory information is lost. Essentially, the assistants constitute a
trained corps of experts in various lines whom the Government pays
to furnish information valuable for the promotion of agriculture.
Most of them are young men who presumably will remain many years
in the service, and the Government can well afford to give them the
means for maintaining the best possible equipment.

NATIONAL HERBARIUM.

During the fiscal year 1895, as stated in my last report, about three-
fourths of the National Herbarium was moved from the Department
building to fireproof quarters in the National Museum. Since that
time an additional balcony has been provided by the Museum author-
ities, and all the remainder of the herbarium proper in the custody
of the Division of Botany, with the exception of the Coniferae, has
been transferred to the Museum. It is hoped that before the end of

the fiscal year 1897 space will be provided for the final transfer of the
remaining portion of the collections.

For several years it has been felt by the Department that the
increasing cost of maintaining the herbarium required too large an
expenditure of the funds appropriated for botanical investigations
and experiments, and it is a pleasure now to announce that, following
the transfer of the herbarium to the actual custody of the National
Museum, the appropriations of that institution have been sufficiently

increased to enable it to assume the financial responsibility of the care
and maintenance of the herbarium. The Department of Agriculture,
therefore, is entirely relieved of accountability in this direction. It is

a pleasure also to report that the National Museum has appointed on
its herbarium staff Dr. J. N. Rose and Mr. C. L. Pollard, formerly
assistant botanist and assistant curator, respectively, in the Division
of Botany, together with the force of clerks and mounters heretofore
employed on the herbarium, the botanist of the Department retain-

ing, with the consent of the Secretary of Agriculture, the position of

honorary curator of the herbarium under the National Museum.

WEED INVESTIGATIONS.

The work in weed investigations has been carried on along the fol-

lowing lines: (1) furnishing information to farmers who have sent

weeds to the Department with requests for their identification and for

advice regarding their treatment; (2) collecting and recording infor-

mation of every kind about weeds; (3) warning State experiment sta-

tions and local authorities of the presence of dangerous weeds in their

respective States or localities; (!) preparing manuscript for publica-

tion.

Plants have been received from all parts of the United States with

requests for information in regard to their names, characteristics, and
methods of eradication. To all of these requests replies are made by
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letter or printed circular. The plants about which the greatest num-
ber of complaints have been received during the past year are Canada
thistle (Carduus arvensis), wild onion (Allium vineale), bull nettle

(Solanum elaeagnifolium) , Johnson grass (A?idropogon halepensis),

penny cress (Thlaspi arvense), and sand bur (Cenchrus tribuloides).

Information has been collected about nearly all the most injurious
weeds of the United States and recorded or tabulated for future use.

It includes notes upon their present distribution, means and routes
of introduction, and rapidity of dissemination, and upon methods of

eradication that have been tried, either successfully or unsuccessfully.
In connection with the work of revising the mailing list of the

Division of Botany a circular was sent to each address requesting
special information in regard to certain bad weeds. The returns from
these circulars have been collated and recorded, and the distribution of

the several species has been platted upon maps. By this means very
accurate information in regard to the geographic distribution of these
plants has been obtained in such form as to indicate in what regions
they are likely to become troublesome hereafter and where they may
be neglected without danger. A base map has been designed and
printed upon which these facts of plant distribution may be platted,

ready for reproduction by photo-engraving.
During the past fiscal year the officers of the State experiment sta-

tions or the State departments of agriculture in five States have
received from this Department their first warning of the presence, in

their territory or in dangerous proximity, of the Russian thistle. In
each case these warnings met with a hearty response, and active meas-
ures were adopted to exterminate or prevent the further spread of the
plant. State authorities in some of the States have also been notified

of the introduction of tumbling mustard, woolly mullein, and other
dangerous weeds. These timely warnings have already produced
good results, and much benefit may be expected in future from a free

exchange of information with the proper local authorities toward the
adoption of measures to prevent dangerous weeds from becoming
established in this country or in new regions.

Papers have been prepared for publication as follows: Circular No.
3, revised, Russian Thistle ; Bulletin No. 17, Legislation against Weeds;
Table of Two Hundred Weeds, published in the Yearbook for 1895;
CircularNo. 7, Tumbling Mustard ; and Circular No. 9, Canada Thistle,

nearly ready for publication.

SEED LABORATORY.

The investigations in the seed laboratory have been interrupted
during the year by two large pieces of work, the preparation of an
exhibit for the Atlanta Exposition and the testing of the seeds pur-
chased by the Department of Agriculture for distribution in the spring
and early summer of 1896. During May and June almost the entire
time of Mr. Hicks and his assistants was devoted to testing and report-
ing upon the seeds purchased by the Department for Congressional
distribution. Tests to the number of 2,230 were made, covering 129
varieties of vegetable seeds and 65 varieties of flower seeds. This
large number of trials was made necessary by the fact that the seed
was tested by several methods in order to throw light upon the condi-
tions best suited for the germination of different varieties. A full

report upon these tests has been completed and submitted to the
Department authorities.

H. Doc. 6 7
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The annual report for 1894 recommended the elaboration and adop-
tion of some system of grading seeds numerically, instead of using
such trade names as "prime," "extra prime," and "choice," which
always have a varying value. The experiments thus far conducted
by the seed laboratory and the determination of the Department
authorities this year to secure good seed have furnished the means
and the occasion for issuing a series of such numerical grades, with
tentative standards for each variety. It is believed that by this means
we shall be able to designate much more accurately than heretofore
for trade purposes the real value of any lot of seeds placed upon the
market.
The clover seed investigation begun in the summer of 1894 has been

continued so far as the interruptions of other urgent work permitted.
In July, 1895, Mr. Hicks made a trip to a portion of the clover-seed
districts of Wisconsin, Minnesota, Kansas, and Missouri, visiting the
principal seedsmen in Chicago, St. Paul, Milwaukee, Minneapolis,
Kansas City, and St. Louis, directing his attention while in Wiscon-
sin particularly to the study of alsike clover. From January to April,
1896, Mr. Pieters made 371 germination tests of clover seed obtained
the preceding season from American farmers and seedsmen. The work
on this subject will be pushed to completion during the next few
months unless other unforeseen interruptions arise.

Two illustrated articles were furnished for the 1895 Yearbook, one
by Mr. Hicks on "Oil-producing seeds," and one by Mr. Pieters on
"Testing seeds at home." A four-page circular by Mr. Hicks on
standards of the purity and vitality of agricultural seeds has also

been issued.

The equipment of the seed laboratory has been improved in several
directions during the past year. Bottles of seeds to the number of

2,685 have been added to the seed collection. Of these 921 were
received from the Royal Botanic Garden, Dublin; 282 were obtained
in California, while most of the remainder were added by local collect-

ors, largely by members of the division working in 'the vicinity of

Washington. The total number of specimens now in the seed collec-

tion is 10,123. In addition to seeds, about 200 alcoholic specimens of

seedlings and fruits have been secured, as well as a set of herbarium
specimens of seedlings grown in the Department greenhouses.
The work of abstracting seed literature has been continued until the

cards have now reached the number of 2,296. The value of these
abstracts, which are arranged in index form, is constantly apparent.
In addition to the greenhouse space which was turned over to the

Division of Botany at about the close of the fiscal year 1895, and which
throughout the year has been indispensable in conducting our various
seed tests, a small but much-needed out-door space was placed at our
disposal in the spring of the present season. This has been devoted
chiefly to experiments on the relative yielding capacity of seeds selected

with respect to size. Neither the greenhouse nor the out-door space
now available, however, is at all sufficient for the needs of our present
investigations.

The laboratory has been enlarged by the addition of one room fitted

up for an office and a second basement room devoted to general exper-
imental work. The principal increase in apparatus has been a steril-

izing chamber for sand, pots, etc. , a specific-gravity balance, a Vienna
germinating chamber, a Swedish seed-preparing machine, a clover

seed investigating machine, an apparatus for use in testing grass seeds,

and an instrument for ascertaining the proportion of oily and mealy
grains in a specified sample.
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POISONOUS PLANTS.

The work of the past year has been devoted largely to the develop-

ment and extension of certain fundamental requirements, the increase

of the library and reference collection of drugs, the broadening of the

correspondence on poisonous plants, and the extension of the card
index on this subject. This last work was pursued with the double
object of facilitating the answering of current letters of inquiry and
the acquisition of material for the ultimate publication of a manual
on the poisonous plants of the United States. Over 1,000 cards have
already been collected from the scientific and popular literature of

botany, chemistry, physiology, and toxicology.

Special attention has been paid bibliographically to the collection

of data in regard to the poisonous species of two families of plants,

the Ericaceae and the Anacardiaceae. Information regarding the
former has also been augmented through correspondence and by
experimentation. An extended report has been prepared, but the
work of investigation is not yet complete. The results obtained up
to date show that a chemical antidote has been found for andromedo-
toxin, the poisonous constituent of poison laurel (Kahnia latifolia) and
other plants of the family Ericaceae. The utility of this antidote has
thus far been shown only in the laboratory by chemical experiments
and by experiments on guinea pigs ; but its usefulness with larger
animals, especially those like cattle and sheep, which live on bulky
foods, is yet to be demonstrated.
The experimental work on the Anacardiaceae, the family to which

poison ivy {Rhus radicans) belongs, was confined to a verification of

the results of other recent investigators on the properties of the pois-

onous principle, toxicodendrol. Large quantities of toxicodendrol
were also shown to exist in Rhus potentillaefolia, a species of poison
oak lately rediscovered in Mexico.
Two toxicological experiments were tried with extracts from a native

species of flax (Linum rigidum), which we are informed is killing

sheep in Texas. The results were affirmative, although the plant has
not been generally recognized as poisonous.
Cases of poisoning involving over a dozen plants in other families

have been presented by correspondents for consideration and advice.
Four of these caused nearly fatal catastrophes to nine individuals;
the others were fatal to animals. Four groups of species are espe-
cially interesting on account of the extent of the damage they inflict.

These are the loco weeds (Spiesia and Astragalus), the poison laurels
(Kalmia, Rhododendron, and Azalea), the larkspur (Delphinium), and
the sneeze weed (Helenium autumnale). All are reported to be killing
cattle by the hundreds. Cicuta vagans, a little known plant related
to poison hemlock, is also killing many cattle in northern California,
Oregon, and Washington. All these plants need careful investigation.

PLANT RESOURCES.

In the season of 1895 two field agents were employed for work
in Idaho, Mr. John B. Leiberg in the Coeur d'Alene Mountains, and
Prof. Louis F. Henderson in the Salmon River Mountains. Mr. Lei-
berg's general report on the botany of the Coeur d'Alenes, which
contains a large amount of valuable information, particularly on the
timber conditions of the region, will soon be transmitted for publica-
tion. The data contained in Professor Henderson's report have been
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filed for use in connection with further work, which it is proposed to

carry on in the mountains of the same State. In the present season
Mr. Leiberg has begun a careful survey of the plains of southeastern
Oregon to connect with and complete his work of 1893 and 1894 in
the plains of eastern Washington and middle Oregon.

PUBLICATIONS.

Six numbers of the Contributions from the United States National
Herbarium have been issued during the year, one bulletin of the Divi-
sion of Botany, three circulars, and five articles from the Yearbook,
making altogether 615 printed pages.
These publications are enumerated in detail as follows

:

Pure Seed Investigation. By Gilbert H. Hicks. Reprint of pp. 389-408, Yearbook
of the United States Department of Agriculture. 1894.

Contributions from the United States National Herbarium, vol. 3, No. 3. Flora of
the Sand Hills of Nebraska. By P. A. Rydberg. Issued September 14, 1895.

Contributions from the United States National Herbarium, vol. 3, No. 4. Report
on a Collection of Plants Made by J. H. Sandberg and Assistants in Northern
Idaho in the Year 1892. By John M. Holzinger. Issued November 23, 1895.

Contributions from the United States National Herbarium, vol. 3, No. 5. Report
on Mexican Umbelliferse, mostly from the State of Oaxaca, Recently Collected
by C. G. Pringle and E. W. Nelson. By John M. Coulter and J. N. Rose.
Descriptions of Plants, mostly new, from Mexico and the United States. By
J. N. Rose. Issued December 14, 1895.

Circular No. 3, revised edition. The Russian Thistle. By Lyster H. Dewey.
Issued December 17,1895.

Contributions from the United States National Herbarium, vol. 3, No. 6. Botany
of Yakutat Bay, Alaska. By Frederick Vernon Coville. With a field report
by Frederick Funston. Issued January 15, 1896.

Bulletin No. 17. Legislation against "Weeds. By Lyster H. Dewey. Issued Janu-
ary 25, 1896.

Contributions from the United States National Herbarium, vol. 3, No. 7. Pre-
liminary Revision of the North American Species of Echinocactus, Cereus,
and Opuntia. By John M. Coulter. Issued April 1, 1896.

Circular No. 6. Standards of the Purity and Vitality of Agricultural Seeds. By
Gilbert H. Hicks. Issued May 15, 1896.

Some Additions to Our Vegetable Dietary. By Frederick V. Coville. Reprint of

pp. 205-214, Yearbook of the United States Department of Agriculture, 1895.

Oil-Producing Seeds. By Gilbert H. Hicks. Reprint of pp. 185-204, Yearbook
of the United States Department of Agriculture, 1895.

Testing Seeds at Home. By A. J. Pieters. Reprint of pp. 175-184, Yearbook of

the United States Department of Agriculture, 1895.

Two Hundred Weeds: How to Know Them and How to Kill Them. By Lyster
H. Dewey. Reprint of pp. 592-610, Yearbook of the United States Department
of Agriculture, 1895.

Report of the Chief of the Division of Botany. By Frederick V. Coville. Reprint
of pp. 159-164, Report of the Secretary of Agriculture for 1895.

Contributions from the United States National Herbarium, vol. 3, No. 8. Flora of

the Black Hills of South Dakota. By P. A. Rydberg. Issued June 13, 1896.

MISCELLANEOUS WORK.

The preparation of our exhibit at the International and Cotton States

Exposition, Atlanta, Ga. , consumed a large amount of time that would
otherwise have been devoted to investigations. Most of the Depart-
ment exhibits at Atlanta were drawn largely from exhibits made by
the Department of Agriculture at Chicago in 1893, but in the case of

the Division of Botany none of the Chicago material was available for

that purpose. It was necessary, therefore, to prepare an entirely

new exhibit, a work which, together with the necessary supervision

at Atlanta, required the whole time of one assistant for five months



DIVISION OF BOTANY. 101

and of two other assistants for shorter periods. In none of these three

cases was the salary of the assistant paid from the exposition fund,

and in general it is true that the special appropriations for exposition

purposes are so far from adequate that the preparation of exhibits

often draws heavily on the regular Department resources.

In the correspondence of the division 3, 325 letters have been written

and copied, in addition to an indefinite number of printed circulars

and other publications sent out in reply to letters of inquiry on special

subjects.

In compliance with a general order relative to divisional mailing
lists, to the effect that only educational institutions, agricultural ex-

periment stations, libraries, foreign exchanges, and persons cooperat-

ing in the work of the division could hereafter receive the publications
regularly, a revision of our mailing list was made. Since a valuable
part of the operations of the Division of Botany depends upon collated

information received from the botanists of the country, the object of

revision was to insure a corps of reliable botanical correspondents.
A duplicate set of cards from the revised alphabetical list, rearranged
geographically by States, counties, and towns, is now used as a cor-

respondence list in securing any required botanical data from a
particular locality.

In the fall months of 1895, in response to the urgent requests of gen-
tlemen interested in maintaining the game industries of the Chesa-
peake Bay region, a preliminary investigation was made of the food
plants of the wild duck—what they are, under what conditions they
increase or decrease, and what means may be taken for their artificial

propagation. This investigation, in which the facts thus far brought
out are interesting and valuable, has not yet been completed.

All the official correspondence of the Division of Botany since its

organization in 1869 has been bound up in convenient file cases, so as
to be easily accessible. This mass of correspondence contains a large
amount of material of value as a partial record of the progress of

botanical science in the United States during the past quarter-century,
and should be placed where it is not liable to destruction by fire,

NEEDS OF THE DIVISION.

In the last annual report attention was called to the need of a botan-
ical artist who should be a permanent member of the division staff,

and preliminary steps have now been taken to secure a competent
man through the Civil Service Commission. Similar steps have also

been taken to secure a man of scientific horticultural training to take
charge of certain parts of our seed investigation work. In addition
to these wants, which are now in a way to be satisfactorily met, the
Division of Botany is in need of a building and of a reference collec-

tion of economic plants.

BUILDING.

It seems hardly necessary to repeat the statements of former years
relative to the need of better quarters. So far as the possibilities of

the present buildings permit, we are fairly well provided for, but the
disadvantages of inconvenient situation, the wide separation of labora-
tory, greenhouse, and main office, the cost of extra messenger service,

together with bad ventilation, and the possibility that valuable records,

apparatus, books, and collections may at any time be destroyed by
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fire, still demand for their elimination the construction of a modern
building. This need is so much felt by nearly all other branches of

the Department that it is unnecessary to go further into our special
requirements.

COLLECTION OF ECONOMIC PLANTS.

While the National Herbarium was still in the custody of the
Department it was used as a basis for the comparison of any plants
requiring identification, illustration, or description. But those col-

lections are notably deficient in horticultural varieties and the vari-

ous cultivated plants with which the Department has to deal, while,

furthermore, the present situation of the herbarium in the National
Museum building renders it inconvenient for quick consultation.

The necessity has arisen therefore for a good reference collection of

economic plants, containing particularly weeds, poisonous and medi-
cinal plants, native plants useful as foods, fibers, dyes, etc., and all

cultivated plants and their horticultural varieties—in brief, a collec-

tion suitable for ready reference in the various investigations now in

progress.



REPORT OF THE AGROSTOLOGIST.

IT. S. Department of Agriculture,
Division op Agrostology,

Washington, D. C, September 1, 1896.

Sir : I have the honor to submit nay second annual report upon the

work of the Division of Agrostology, covering the past fiscal year,

together with an outline of the plans for the current fiscal year and
suggestions for the future work of the division, presented in accor-

dance with your letter of instructions under date of June 27, 1896.

Respectfully,
F. Lamson-Scribner,

Agrostologist.

Hon. J. Sterling Morton,
Secretary.

WORK OF THE YEAR.

The primary oojects of the division are to bring to the knowledge
of the people the grasses and forage plants of our own country and
those of other countries which may possess desirable qualities, to

assist in introducing into cultivation species of marked merit, to

extend our knowledge of the varied uses of grasses, and to advise
upon the proper selection and best methods of culture of those kinds
designed for special purposes. The work of the division for the past
fiscal year has been chiefly prosecuted along these lines, with very
satisfactory progress and results.

FIELD WORK.

In 1895 two field agents were assigned to work in the Rocky Moun-
tain region for three months, under instructions to collect roots, seeds,

sheaves, and herbarium specimens of all the native grasses and for-

age plants of the sections visited, to make observations relative to

the abundance and apparent value of the kinds found, and upon the
value of the territory traversed for grazing or farming purposes. The
collections made were large and valuable, and the work of these
agents has been prepared in the form of a report for publication.
This report will include a complete list of the plants collected, the deter-

mination of the species having been chiefly made by the office force.

The regions visited by the agents are of much interest to farmers,
particularly to stock raisers, and any additions to the knowledge of

the forage resources of that section of the country can not fail to be
of value to those who engage in these pursuits.
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In the spring months of the present year, 1896, an agent was
appointed to visit certain regions of southern California, Arizona, and
New Mexico for the purpose of making similar observations and col-

lections. His work in the field was conducted during the months of
March, April, and May, and his report was duly presented. The
work begun last year in the Rocky Mountain region has been con-
tinued the present season by the appointment of field agents and local
observers, two of whom have been working in Colorado, one in Mon-
tana, one in North Dakota, one in South Dakota, and one in Nebraska.
Aside from the field work performed by these specially appointed
agents, members of the scientific force of the division have been
detailed for brief periods to work in the field. One was sent to the
southeastern United States to collect specimens and information rela-

tive to the grasses in the region of the Gulf, and a report, as the result
of this detail, was published as Bulletin No. 1 of this division. A
portion of the results of an extended trip through parts of Missouri,
Iowa, South Dakota, Nebraska, and Kansas, made by another mem-
ber of the force, was published in an article in the Yearbook for 1895,
under the title of "Forage conditions of the prairie regions." An
investigation was made also of the salt marshes along the coasts of
the Eastern States, and some of the data collected were embodied in
an article on the "Grasses of salt marshes," published in the last

Yearbook. Generally speaking, this field work resulted in the collec-

tion of a large amount of useful material and specimens, which will

be of constant use to the division.

GRASS GARDENS.

The grass gardens established last year have been maintained and
much new material added to them. Experiments have been made in
the cultivation of native grasses, seeds of which were obtained by the
various workers in the field, and from these experiments important
results are expected. Some of the species cultivated indicate large

productiveness and excellent quality for hay in some cases, in others
for grazing. Buffalo grass, referred to in last year's report, has main-
tained an excellent growth, forming a very compact, close turf, which
has attracted a good deal of attention. This grass seeds freel}' here, and
is readily propagated by the rooting joints of the stem. Japanese lawn
grass has made a good growth in the garden at the Department, and at

the grass station at Knoxville, Tenn. , it was tested on both high and
low land with equally favorable results. It withstood the severe
drought of 1895 on high land and passed the winter season without
injury. This grass is somewhat similar in its habit of growth to buf-

falo grass, but its leafage is somewhat coarser and the turf it forms
is apparently more compact. It is probable that this grass will make
an excellent lawn grass for tennis courts and yards in the Southern
States, and it may prove to be nearly equal to Bermuda for pasturage.
Seeds of a variety of barnyard grass (Panicum crus-galli) were

obtained by one of our agents from the Mohave Indians, who use the
grain for food. These seeds were planted both here in Washington
and at Knoxville, and produced a very vigorous-growing grass, attain-

ing the height of 6 or 8 feet, and producing a great quantity of seed.

The seed product of this grass may have some value, comparable with
that of millet, and as the amount of forage produced is large, it may
serve a useful purpose in the Southern and Southwestern States as a
soiling plant. A variety of red fescue, native in Tennessee, has been
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grown for several years at the grass station there, and has come to be
highly esteemed. It makes a soft, durable turf, and is evidently valu-

able both for lawns and for pastures. Various-leafed fescue, grown
at the Tennessee station, attained a height of 2 feet and continued
green throughout the winter months, and is believed to be equal, if

not superior, to meadow fescue as a pasture grass. A species of Pas-
palum, seeds of which were procured from Mexico, has exhibited a
remarkable vegetative growth in the grass garden of the Department.
The amount of forage produced, together with the peculiar habit of

growth of the plant, creeping, as it does, over the ground and rooting
at the joints, from which spring leafy branches, indicate the posses-

sion of much value as a forage plant for low-lying clay lands. Many
of the grasses introduced this year have succeeded fairly well, but it

is thought best to wait another season before enumerating them. Two
of the Australian salt bushes have been cultivated. They have made
a luxuriant and apparently tender growth upon the grounds of the
Department. The success of their propagation in the semiarid regions
of the West, upon alkaline soils, is awaited with interest.

COLLECTION OF ROOTS AND SEEDS.

About 400 packages of seeds and nearly an equal number of live

roots and sods were sent in by the field agents or were gathered by
members of the division force, and 300 sheaves of nearly as many
species of grasses were also collected. These sheaves were placed on
exhibition at the Atlanta Exposition, and have since been placed in

the museum of the Department. The roots and sods were planted in

the grass garden on the Department grounds, or in that at Knoxville,
Tenn. There have been received from foreign sources 125 packages
of seeds. Two thousand and forty packages of grass and forage plant
seed have been distributed to experiment stations in this country and
to foreign agricultural societies and botanical gardens.

WORK ON THE HERBARIUM.

Two thousand nine hundred and thirty-two sheets of herbarium
specimens of grasses were mounted and added to the herbarium dur-
ing the year. A large proportion of these specimens was from the
southern and western portions of our country, and the most of them
were determined in the division.

The great mass of duplicates of grasses which had been accumu-
lating in the Department for years has been labeled, arranged, and
about half of the specimens arranged into sets, which are now ready
for distribution. This work has involved a great amount of labor
and oftentimes close application, as many of the specimens were
unnamed. Many collections of single specimens of grasses have been
submitted to the division for identification, and to these must be added
the collections of the field agents. The largest of these, and the one
demanding the most time, was that made by the two agents working
in the Rocky Mountain region in 1895. It included some 700 numbers,
represented by nearly 5,000 specimens.

HISTOLOGICAL STUDIES.

By the diversity in the external characters of grasses botanists have
been able to distinguish nearly 4,000 species. But this diversity in

size and form and shaping of parts is hardly less wonderful than the
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variety presented by the internal structure of these plants. Histo-
logical investigations of grass sterns, leaves, and fruits are exceedingly
interesting. Intricate problems in mechanics are exhibited in the
minute structure of the slender cylinders which constitute the grass
stem. By a nice adjustment of the various tissues which compose it a
wonderful strength is imparted to what is seemingly delicate and
fragile. No more elegant tracings or beautiful lace-like designs can
be imagined than those presented by the leaves of grasses when viewed
under the microscope. The designer might well study these tissues,

for in them he would find many new figures and combinations of lines

which, could he reproduce, would command the highest admiration.
Investigations of the histological or minute structure of grasses are

of comparatively recent date, and as yet these investigations are lim-

ited in extent and confined to a few species. The possibilities indi-

cated by the work that has been done encourage the further pursuit
of the subject. Nearly all that has been accomplished is due to French
and German investigators, while very little has been published upon
the subject in this country. The peculiar qualities of the leaves of

the several kinds of grasses—the abundance of the fibrous tissue and
the adaptability" of the grass to humid or arid climates—are shown in
their histological characters, and as the amount and arrangement of

the several kinds of tissues composing the leaves varies with the spe-

cies it is often possible to identify a grass by these characters alone.

In fact, nearly all agree in attributing great value to histological

characters in the identification of species.

During the year the investigation of the leaf structure of 60 species

has been made. This work has involved the making of thousands of

sections. Some were examined with a view of determining the char-

acters, if any were presented, which would serve to identify the spe-

cies, others for discovering the special peculiarities of structure of

the species inhabiting dry and sandy regions, and still others were
examined for individual peculiarities and for general comparison.
Four hundred permanent preparations of transverse sections of

grass leaves and culms have been made, drawings of most of the tis-

sues examined have been executed, and specimens of a large number
of grass leaves have been preserved in alcohol for future examination.

PUBLICATIONS.

The publications so far have been popular in their character and
designed for the farmer and general reader. They have necessarily

been limited owing to the amount of routine and field work that has
been required, but more particularly because of the large amount of

time spent upon the preparation of matter for the proposed Handbook
of North American Grasses. The elaboration of the descriptions of

the species for this handbook, the selection of the specimens for the
illustrations, and the oversight of the drawings and engravings have
largely occupied the time both of the chief of the division and his

assistants. The latter have rendered valuable aid in this work, in

some instances extending to the treatment of entire genera or tribes.

An artist has been almost constantly employed in making the habit

sketches of the species to be illustrated, the chief of the division draw-
ing nearly all the enlarged details of the figures thus far engraved,
which number about 250. Altogether about 650 species have been
drawn for the handbook. In addition to these nearly 150 original
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drawings have been made in the division, besides numerous photo-
graphs which have been used in publications already issued or are

now in press. Reference has already been made to the report of field

agents.
The bulletins and circulars published are as follows: Circular No.

1, Note on Experimental Grass Gardens; Circular No. 2, Hairy Vetch;
Circular No. 3, Salt Bushes; Bulletin No. 1, Grasses of the South-
eastern United States; Bulletin No. 2, Fodder and Forage Plants,

Exclusive of the Grasses.

The following papers were prepared in the division and published
in the Yearbook for 1895 : "Grass gardens," "Forage conditions of the
prairie regions," and "Grasses of the salt marshes."
A knowledge of the varied and important uses of grasses in the arts

and manufactures is not only exceedingly interesting, but often of

much practical utility. During the year much time has been spent in

collecting information relative to the uses of grasses in other lines than
that of agriculture. The facts gathered have been partly embodied
in a bulletin on Economic and Ornamental Grasses, submitted for pub-
lication July 15, 1896, and have also been used as the basis for an
article on "Grasses in the arts and manufactures," prepared for the
Yearbook for 1896. Among the 700 or 800 different kinds of North
American grasses, there are doubtless many yet untried possessing
qualities of fiber production or yielding special substances available
in the arts equal in value to any of those now known.

PLANS FOR THE CURRENT FISCAL YEAR.

With the beginning of the current fiscal year the Division of Agros-
tology takes its place among the other divisions of the Department,
its position being established by a law passed at the last session of

Congress. One appointment has been made through the Civil Service
Commission, adding, it is believed, an efficient worker to the scientific

force of the division.

It is recommended that the lines of work already undertaken be
continued, for this work, if energetically pursued, will surely yield
highly valuable scientific and practical results. The importance of

studying the grasses suited for permanent pasture and a careful
investigation of the best methods for the propagation and cultivation
of these grasses in the formation of such pastures need to be empha-
sized. There is hardly any part of our territory where such work is

not needed or where its serious prosecution will not command public
attention and support. The investigation of our hay grasses or those
best suited for forage should be continued, and our attention should
be directed to native species, of which we have such a large number
apparently suitable for this purpose. The seeding qualities of these
grasses adapted for hay should be studied and the practicability of
propagating them by seeding should be considered. There are valu-
able native grasses and forage plants which it may safely be assumed
will never be generally cultivated, because of the cost of harvesting
the seed or the impracticability of sowing it when harvested. Special
attention should be given to determining the best grasses for given
conditions or certain peculiarities of soil or climate, where the grasses
whose seeds are now procurable in the markets do not succeed under
cultivation. In any investigation of our native grasses and forage
plants their uses in other lines than that of furnishing hay or pastur-
age should not be overlooked, as there are many other purposes which
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the}' may serve, as already intimated. Plans have been made for the
investigation of lawns, their establishment and maintenance, and
the best grasses suited for the formation of lawns in different parts
of the country. This is an important subject, and is of interest to

everyone possessing a home, whether in the town or in the country,
and even to those whose only outdoor life is limited to public parks,
whose lawns serve to make them attractive.

The experimental grass gardens now in operation should be main-
tained. It might even be well to undertake their extension or the
establishment of other stations for the cultivation of certain species
which for any reason we may believe will succeed in particular regions
or are better adapted for propagation there than the species now cul-

tivated.

The continuation and extension of the field work is urgent, having
in view not only the investigation of the economic or agricultural
qualities of our wild grasses and forage plants, but for the purpose of

extending our botanical knowledge of these plants and increasing our
present information regarding their geographical range and climatic
and other conditions of growth. The collections of seeds of our native
grasses should be encouraged and their propagation extended by dis-

tributing them to our agricultural experiment stations, and foreign
institutions, agricultural societies, and botanical gardens, who will

cooperate with us in our work.
Considering the scope and nature of the work of the division, its

great importance to the farming community of the entire country, and
directly or indirectly its importance to every citizen of the United
States, the estimates for continuing the work, submitted elsewhere,
must be deemed very moderate. The lines of work already under-
taken, however, can be continued, and, through increased experience
in themanagement of the operations now carried on, most valuable and
important results may be obtained under the appropriations recom-
mended.



REPORT OF THE POMOLOGIST.

U. S. Department of Agriculture,
Division of Pomology,

Washington, D. C, September 10, 1896.

Sir : I have the honor to hereby transmit the report of the Division

of Pomology for the fiscalyear 1895-96.

Respectfully, S. B. Heiges,
Chief.

Hon. J. Sterling Morton,
Secretary.

WORK OP THE YEAR.

The work of the division during the fiscal year proceeded along
lines much the same as those noted in the report of last year, the
divisional force being employed principally in the identification of

varieties; the correction of nomenclature; the describing of valuable
new varieties, and of specimens that show marked variations from their

varietal types, resulting* from different climatic conditions, etc. ; the
making of paintings in water colors of choice new varieties, showing
form, size, and external appearance, together with sectional paintings
showing core formation and color of flesh, seed, etc. ; the modeling of

specimens of the various species of choice fruits, so as to eventually
have a comprehensive exhibit of the fruits of our entire country; and
the cultivation and careful study of trees grafted by different methods
during the past two years, planted in different localities and upon
soils entirely unlike.
The receipts of specimens were more than 40 per cent larger than

last year, and the number of promising new varieties brought to light

during the summer and autumn of 1895 was surprisingly large, being
greater than previously recorded since the formation of the division.

examination and identification of specimens.

By the examination of little known varieties a considerable number
of synonyms were detected which were passing under names new to

pomological literature. A large number of such alleged new varieties

are found to consist of old sorts renamed. When such cases are dis-

covered the grower or the disseminator is informed b}^ letter, in order
that the error may be corrected as quickly as possible. It is gratify-

ing to report that in a majority of such cases the growers acquiesce
in the decision and promptly adopt the correct nomenclature, even
when it involves the loss of a prospective pecuniary profit on their
part. It is believed that this constitutes one of the most useful func-
tions of the division, for the correct nomenclature of fruit varieties in

nurseries and orchards is one of the most important factors in pro-

gressive commercial fruit growing.
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More than 750 descriptions of fruit varieties have been added to

the files, and a large number of water-color paintings and models have
been made. A collection of photographic negatives has been begun,
which is expected to rapidly increase in size and usefulness in identi-

fying varieties and for illustrating publications.

MISCELLANEOUS EXPERIMENTS.

More than 550 lots of scions, plants, and small trees have been
placed with experimenters during the year, a large proportion of these
having been donated by growers for this purpose, though nearly 150
lots were the product of importations made by the Department during
the last two fiscal years, mainly citron, fig, and Chinese persimmon.
The experiment on methods of propagation of the apple in which

the scions from Hungary were utilized, noted last year, has continued,
and it is expected that a preliminary report upon it can be made soon
after the close of the present growing season. In addition to this,

1,000 grafts of 10 well-known varieties were grafted and planted on
the Department grounds with a view to duplicating the previous
experiment, using varieties of known habit of growth and other char-
acteristics.

An experiment in the storage of chestnuts at low temperatures
during the winter for the purpose of retaining their edible properties
unimpaired demonstrated that nuts held in such storage at a tem-
perature of 32° to 34° F. from November 9, 1895, till May 4, 1896, had
deteriorated somewhat in dessert quality, while nuts from the same lot

stored for the same time at 12° to 14° F. were almost equal to fresh
nuts in texture and flavor.

An experiment in the germination of these nuts conducted under
unfavorable conditions demonstrated the superiority of the nuts stored
at the lower temperature, and indicates that chestnuts for planting in
nurseries can be cheaply and successfully held until planting time
in this manner.

It is intended to pursue this line of investigation further during
the present season, and to include some other nuts, as well as scions
and trees, with a view to determine the possibilities of the utilization

of coldstorage establishments by nurserymen and other propagators
of fruit and nut trees.

EXPENDITURES.

Summary of expenditures, fiscal year 1895-96.

STATUTORY ROLL.

Appropriation $6, 500. 00
Expenditures:

Pomologist $2, 500. 00
Assistant pomologist 1, 800. 00
Pomological clerk, stenographer, and typewriter 1, 200. 00
Pomological clerk 1, 000. 00

Total 6,500.00

POMOLOGICAL INFORMATION.

Appropriation for pomological information 6, 000. 00
Salaries of employees in Washington $3, 930. 96
Salary of special agent 824.20
Materials, transportation, etc 237. 60
Balance unexpended. 1, 007. 24

Total 6,000.00
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PLANS FOR ENSUING YEAR.

In addition to the work already being done in the division, arrange-

ments should be made for a thorough study of some large orchards
during the blossoming period, in which may be found the greatest

number of varieties cultivated for home use, domestic markets, and
for export purposes.
From the numerous reports received from all sections of the coun-

try of nonproductive orchards it seems probable there must exist a
general weakness of certain varieties in the process of pollination.

An accurate history of the period of bloom of each variety, i. e. , date

of appearance of first bloom, of full bloom and number of days of the

same, of late bloom and continuance of the same, and a study of the

form of blossom would constitute the only reliable data for deciding
many of the difficult problems of nonproductiveness that have been
propounded from time to time.

A collection of blossoms of each variety could be made at the same
time. These would often prove valuable in the identification of fruits

which very closely resemble each other, as color and size of petals,

together with form and position of blossom clusters, show great and
wide modifications in different varieties and seem to be fixed types of

those bearing such close resemblances. Photographs of a typical tree

of each variety thus studied could be taken at the same time, the only
additional expense being the material necessary for that purpose.
When sufficient material has thus been authentically obtained a bul-

letin fully illustrating the typical forms of bloom, foliage, growth of

wood, and shape of tree of the most valuable varieties should be pub-
lished as a means of thorough identification.

This line of work is worthy of careful and extended observation, as
it has not been fully considered in any of the various works upon
pomological literature.

What has been outlined as a course of complete study of the apple
should be extended to the other commercial fruits as opportunity and
means are provided.

VARIETAL HERBARIUM.

A considerable collection of the seeds of many species of fruits, in-

cluding edible nuts, has already been obtained, to which it is proposed
to add those of every distinct variety of any species of fruit that may
be sent to the division either for examination or identification. Apart
from the importance of having the means of comparing the ratio of

available fruit and seed, many varieties are recognizable by the shape,
size, and markings of the seed. This is more especially true of the
grape than of any other species of fruit. To this collection should be
added foliage, young wood, fruiting wood, and blossoms, as it may
be possible to obtain them from time to time from well-authenticated
trees, vines, etc. , of recognized varieties.

With the additional rooms assigned to this division it will be possi-

ble to arrange an exhibit that will not only prove valuable in the iden-
tification of many varieties, but that should prove equally interesting
to investigators in the line of morphology. A very small sum will be
needed for glass doors to be adjusted to the shelving already arranged
in convenient and well-lighted rooms adjoining the rooms at present
assigned to this division upon the second floor of the Agricultural
Museum building.
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ILLUSTRATION OF FORMS OF GROWTH.

An instructive element of horticultural knowledge should be devel-
oped by means of the forms of growth that different varieties maintain.
A knowledge of this type, whether erect, spreading, drooping, etc.,

often materially assists in the matter of identification. Any variation
of type resulting from latitude, altitude, soil, or culture could be accu-
rately shown by means of a photograph.

It is important to establish a complete collection of varietal forms
by this means as soon as possible.

To the nucleus already established additions will be made from time
to time having in view accuracy of detail, so that the inquiring pomolo-
gist may be able to find j)resented to his view much of value in the
selection of varieties whose forms, other things being equal, are best
adapted to his locality.

In connection with these views of varietal forms there will be an
exhibit of blossoms, leaves, and wood of different years' growth.
The size and color of the petals, the size, shape, and serration of the

leaf, taken in connection with the form of the tree and the accurate
model of the fruit already prepared, will go far toward advancing the
work of this division from the realm of empiricism into that of science.

JORDAN ALMOND.

Of late years there has been an increased interest manifested in
almond culture. This is manifest not only in the great number of
trees planted, but also in the attempt to produce new varieties from
seed that may meet the demands of the market. I therefore suggest
that an effort be made to introduce the "Jordan" (jardin) almond.
This variety brings the highest price in our market, often selling

from 8 to 10 cents per pound higher than any other.

It is imported only as kernels, in which condition the seeds are of

no use to the horticulturist for the purpose of propagation, and the
variations of seedlings are so great that they would be unreliable even
if the kernels retained their germinating powers.
As nearly the entire importation is from Malaga, Spain, it should

be possible, by the cooperation of our minister to that country, to

obtain a sufficient number of trees for experimental purposes, and to

test the adaptability of the variety to our almond-producing sections.

MAPS OF FRUIT DISTRICTS.

The need for more definite information in regard to the locations

and areas of the districts in the United States in which the more impor-
tant fruits and nuts are grown in commercial quantities or for home
use becomes more apparent yearly.

The lack of reliable statistical information, both with regard to num-
ber of trees, plants, or vines, acreage, and quantity and value of prod-
uct, renders the accurate determination of these districts impossible
at the present time. In view of the fact that statistical information
is not likely to be obtainable for at least five years to come, and then
only in case the census of 1900 shall arrange for an investigation on
this subject, it seems wise to undertake a preliminary survey of the

field which shall outline the districts as definitely as this can be done
with present information and such as can be secured by correspond-

ence. It is believed that data now on file in this division can be
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utilized in constructing for publication a series of maps which will

illustrate with sufficient accuracy to be useful the present distribution

of our more important cultivated fruits. Such a series, accompanied
by explanatory text, would be of great value to the fruit-purchas-

ing, as well as to the fruit-producing portion of our population. It is

hoped that a sufficient increase in the clerical force of the division

will be made to provide for the preparation of such a series of maps
for publication.

COOPERATION WITH STATE EXPERIMENT STATIONS.

Much information of a valuable character could be obtained by the
cooperation of the several experiment stations and the Division of

Pomology. As these stations are intimately associated with the
Department of Agriculture in their general work, an extension of

their scope of operation so as to cover such observations as would
prove useful to this division could not help but be of great advantage
to fruit growers in general. Individual growers as a general thing
are not so situated as to make careful and comprehensive observations.
Many are limited in the number of varieties and lack the means of

making and carefully recording the results of their observations.
Experiment stations have, or will have in the near future, the prin-

cipal varieties grown in their respective States. They are all pos-

sessed of the means of accurately estimating the elevation of their

orchards, which is often a guess with the individual grower, and
therefore an unreliable factor upon which to base conclusions.
The stations keep a careful record of the temperature and humidity

of the atmosphere, and are admirably qualified to record the changes
that occur during the critical period of blossoming. The various
phenomena of growth resulting from an excess or lack of rain or snow
no doubt have been carefully observed at many stations. The form,
size, time, and duration of blossoming; the time of ripening and
length of season of each variety ; the keeping qualities of the several
varieties; habit of fruitage, whether an annual or alternate year vari-

ety; the general habit of growth, which could be shown by a photo-
graph of a typical tree of each variety, mutually observed and noted,
would no doubt prove interesting and instructive to the several sta-

tions and would furnish data hitherto unobtainable by this division.

These subjects, with others equally important that could be named,
would prove of inestimable value to the stations and the division in
properly presenting the art and science of fruit growing to the country
at large.

Such mutual observations multiply the value of each individual
record, and through this division a ready interchange of the conclu-
sions reached could be had with the several stations.

In return for this, the several stations could be provided with
models of typical specimens of their fruits prepared under the super-
vision of the Department of Agriculture, the stations paying only
such price as would cover the expense of material and cost of making.
Should the law regulating the expenditure of the experiment-station
fund not permit this purchase, it seems to me it would be wise legis-

lation to so amend it as to authorize such procedure.
These models, in order to be valuable in identification, etc., must in

the first place be accurate, and secondarily, must have been approved
by some agency of the Department to make them authoritative.

H. Doc. 6 8
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This is in keeping with the care exercised by the General Govern-
ment in the accuracy of weights and measures "by providing each State
with a complete set of standards.

RECOMMENDATIONS.

For the fiscal year 1897-98 it is strongly urged that provision be
made on the statutory roll of this division for an additional pomo-
logical clerk at a salary of §1,200 per annum, and that the appropri-
ation for pomological information be increased from 86,000 to 88,000,
an increase of 82,000.

These increases are needed to insure the completion of important-
investigations already begun, the completion of which is delayed by
an insufficient office force and the necessity for exercising too close an
economy in field investigations.



REPORT OF THE STATISTICIAN.

U. S. Department of Agriculture,
Division of Statistics,

Washington, D. C, September 10, 1896.

Sir : I have the honor to transmit herewith my report for the fiscal

year ending June 30, 1896.

Respectfully, Henry A. Robinson,
Statistician.

Hon. J. Sterling Morton,
Secretary.

WORK OF THE YEAR.

The method of crop reporting, in use for many years, by means of

correspondents who endeavor to establish averages for a county, has.,

been continued during the year, supplemented, as elsewhere stated,

by the system in charge of State agents and by the township corre-

spondents.

improved methods of obtaining statistics, etc.

With these three means of ascertaining various facts with regard
to crops—such as area, amount of product, value, present condition,

etc.—it is confidently asserted that in the breadth of its statistical

basis the opportunities for accurate crop reporting by this division
have been, during the past year, superior to those in any similar work
heretofore done in this or any other country.
With county correspondents varying from 9,000 to 10,000 in number,

with State statistical agents and their assistants numbering from 6,000
to 7,000, and with a corps of township correspondents having about
28,000 members, each group working independently of the others, the
Department has at its service the amplest resources it has ever
yet commanded.

Besides the force of more than 40,000 regular correspondents above
mentioned, the office has an important auxiliary force in sc "le 15,000
millers, grain dealers, and elevator owners, and 123,000 selected
farmers, from whom for special purposes reports are received. With
this corps of about 180,000 regular and occasional correspondents, it is

possible to do a large amount of valuable and original statistical work;
as elsewhere suggested, concerning agriculture and related subjects.

115
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By means of these correspondents there have been obtained during
the year numerous reports regarding the per capita consumption of
wheat throughout the United States, which may be expected to con-
tribute important information on this controverted subject.
By the aid of this large corps of correspondents, this office has

brought down to the present year the statistics of the wages of farm
labor, which were first collected for the year 1866, and which, covering
the last thirty years, constitute the only statistics of the wages of
farm labor representing the United States and the most complete
statistics of the kind available.

A large and wide distribution has been given to the reports of this
division. During the past year 2,000,000 copies of the Monthly Crop
Report have been sent to crop correspondents and various applicants,
and 480,000 reports of the Department and of its other divisions have
also been sent to crop correspondents as a recognition of their services
generously, because freely, contributed to the work of statistical

inquiry of the Department, For the preparation of the reports of
the Division of Statistics it has been necessary to send out 1,555,400
regular and special circulars, with blanks for returns.

TOWNSHIP ORGANIZATION.

The work of organizing a corps of correspondents, including at least

one in each township, district, or other minor civil division, which
was begun during the previous year, has been practically completed
during the period covered by this report.

Nearly thirty thousand faithful and efficient correspondents now
make returns from these more restricted districts, and the results

secured by their use are believed to contribute largely to the increasing
accuracy of the final estimates. The demand upon the clerical force of

this division by reason of the increasing labor required for the tabu-
lation of so many additional returns has been exceedingly great, but
it is gratifying to record that it has been met with a display of energy,
application, and industry that is highly satisfactory. No amount of

diligence in the performance of duties will, however, make up for

actual deficiency of numbers, and it is greatly to be regretted that the
force available for this work is altogether too small to permit of the
utilization of the new corps of correspondents as fully as is desirable.

The system of securing reports from smaller communities permits of

greater accuracy in the returns from which this office must draw its

conclusions, and would also permit the investigation of many subjects
of importance to the agricultural industry which could not be success-
fully undertaken with the old organization. Whenever sufficient pro-

vision is made for the clerical work necessarily incident thereto, many
very valuable results can be secured through this new source of infor-

mation,,

TRANSPORTATION STATISTICS.

The increasing demands upon the clerical force of this division

growing out of the extension of the system of crop reporting and the
multiplication of correspondents having made it necessaiy to restrict

the time devoted to the investigation of the methods and cost of trans-

porting agricultural products, it has been considered advisable to

separate the publication of freight rates and related data from the

regular monthly reports and publish them at less frequent intervals

in separate bulletins.
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The initial bulletin upon the new plan deals with the railway
charges for moving the domestic product of raw wool, and will be fol-

lowed by others treating of special phases of the transportation of

farm products.

COLLECTION OF COTTON STATISTICS, 1895-96.

The plan for collecting the statistics of the cotton crop, which was
adopted September 1, 1894, was again followed during the crop season
just past, only it was enlarged in its scope, and, it is believed, was
improved upon in some of its minor details.

As was set forth in the Statistician's report of last year, the statistics

of the crop of 1894-95 were based

—

First. Upon the statements of all railroads and water transporta-
tion companies shipping cotton to points beyond the State in which it

originated, all ports in the cotton States being treated as points beyond
the State.

Second. Upon the statements of the cotton and woolen mills, located
in the cotton States, as to the amount of raw cotton they had pur-
chased for consumption.
Third. Upon the reports of county correspondents as to the amount

of cotton remaining on hand April 1, 1895, on plantations and at inte-

rior towns; and
Fourth. Upon the reports of special agents located at the principal

ports in the cotton States, who separated the receipts at their ports,

giving each State credit for its own production.
That being the first attempt at collecting cotton-crop statistics by

this plan, it was believed that comparatively accurate statistics of the
crop of each State could be obtained by following up the commercial
movement during six months of the year and on a given date take a
stock of what remained on hand. The commercial movement was
therefore followed up from September 1, 1894, to April 1, 1895 (the

mill purchases being included with the commercial movement), and
on April 1, through the aid of county correspondents, an account was
taken of what then remained on hand at interior towns and on planta-
tions. By this method the estimate of the total cotton crop amounted
to 9,476,435 bales. At the close of the commercial year—August 31,

1895—it was found that the estimate of this crop put forth by the lead-
ing cotton exchanges was 9,892,766, or 416,331 bales greater than the
Department's estimate.

It is claimed by the commercial people who make up these esti-

mates that their figures are as nearly accurate as it is possible to make
them, as they follow the movement of every bale of cotton "from
the plantation to the mill" during the entire year, beginning with Sep-
tember 1 and ending with August 31. They may safely lay claim to

accuracy for their estimates, as there are only two of them—the New
Orleans Cotton Exchange and the New York Commercial and Finan-
cial Chronicle—undertaking this work, and they get their statistics

from the same sources and the same agents, and have never had a
rival in the collection of cotton-crop statistics until this Department
entered upon the work September 1, 1894. The two authorities above
mentioned always practically agree in their estimates. But there is

nothing remarkable in this, as their statistics are derived from almost
precisely the same sources and from the same organized corps of

commercial agents.
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When the present plan of this Department was adopted it was well
understood that that feature of it relating to the collection of statis-

tics through count}' correspondents, showing the amount of cotton
remaining on hand at any given date, was one of doubt and uncer-
tainty. It was certain that the Department could depend upon
obtaining just as accurate statistics of the movement of the crop and
the mill purchases as could the New Orleans Cotton Exchange or the
Financial Chronicle, but that county correspondents in nearly 900
counties should, without compensation, voluntarily furnish accurate
information was not to be expected. This method of estimating the
crop was intended only to be preliminary, or an approximate forecast
of the crop, to aid the producer in his planting operations for the
coming year. And yet, with the aid of its corps of voluntary corre-

spondents, the difference in the Department's estimate and the com-
mercial estimate in the tremendous crop of 1894-95 amounted to only
416,331 bales, the commercial estimate being only 4.4 per cent in

excess of that of the Department.
Especial attention is invited to the fact that the only investigations

in regard to the cotton crops of jDarticular States, other than that of

the Department of Agriculture, were made by O. S. Young and H. G.
Hester, secretaries of the cotton exchanges of Galveston and New
Orleans, respectively; and these covered only the crops of Texas,
Indian Territory, and Oklahoma. In the following statement the
results reached by these investigators are presented in comparison
with those arrived at by the Department of Agriculture:

States and Territories.
Department's O. S. Young's

estimate. estimate.
H. G. Hester's

estimate.

Texas --.,

Bales. Bales.
3.073.821 1 3.1U.826

Bales.

104,887 1 lfU m r,

is. ooi r

Total 3.191.709 3.219,293 3.27fi.000

It is believed that the Department had much better facilities for

obtaining these statistics than either of the above authorities, and
that much of the excess shown by their figures can be traced to dupli-

cations. The difference between the results is, however, very small
when we consider the magnitude of the totals.

To test the accuracy of the Department's method and to ascertain

how far the county correspondents were out of the way in their esti-

mates of the amount of cotton remaining on hand at interior towns
and on plantations on February 1, 1896 (the date upon which the pre-

liminary estimate of the crop of 1895-96 was made), it was decided to

follow up the commercial movement of the crop during the entire

year, and to that end the Department's special agents at the ports
were continued in service at reduced salaries, and an additional agent
was appointed at Shreveport, La, , where it was found that a large

amount of cotton was concentrated from several States, and from
thence distributed to the ports and inland mills and markets.
Two notable changes have been made during the present year, one

of them relating to the reports of the transportation agents, and the
other to those of the county correspondents. Formerly only those

railroads running beyond the State boundaries were asked to furnish
statements of the movement of cotton to points out of the State in

which it originated. It was feared that some cotton might not have
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been counted that originated on the smaller lines within the States.

They are now added to the list, so that almost without exception
every railroad on whose lines cotton is grown makes a report of the
amount of cotton it handles monthly.

It was believed that greater accuracy would result from increasing

the corps of county correspondents. With this view an effort was
made to obtain a correspondent in every township or precinct in

every cotton-growing county, so that the number in this service was
increased from about 3,500 in 1894-95 to over 10,000 in 1895-96.

As the statistics for the year have not been compiled, and can not
be until after the middle of September, it is impossible to tell what
advantages have been derived from the changes above referred to. It

is certain, however, that the railway service, with one exception, has
been greatly improved. The exception referred to relates to the South-
ern Railway. Since the beginning of this work that road has under-
gone so many changes in the management of its various divisions, new
lines being added to the system from time to time, that it has been
almost impossible to get any satisfactory statistics from it. It is one
of the largest of the Southern railway lines, and handles a very large

quantity of cotton. The failure of this line to furnish complete sta-

tistics in January last caused considerable embarrassment. But the
officials have promised the Department a full and revised statement
of the cotton movement over their lines in time for the annual report-

in September. With the exception of this road, the railway reports
have, as above stated, been complete and satisfactory, and this branch
of the investigation has been greatly improved.
The cotton mills have come to appreciate the importance of furnish-

ing statistics to the Department, and they generally respond with
commendable promptness to the requests for the purchases of raw
cotton made by them during the season. This branch of the work has
also been improved through a most thorough investigation as to the
number of new mills that have gone into operation since 1894, with
the result that the list has been considerably increased during the past
twelve months.
The Department has an excellent corps of special agents located at

the ports and in a few interior towns, who have given satisfactory
service in the collection of these statistics. Indeed, there is only one
feature of this cotton work that may be considered defective or that
could be materially improved upon, namely, that of taking stock of
the cotton remaining on hand at interior towns and on plantations
at a given date. It is impossible to expect accuracy in this branch
of the work when the service performed is purely voluntary. Expe-
rience has shown, however, that by the expenditure of a few thousand
dollars—an insignificant sum when the results that might be obtained
are considered—this service could be made as trustworthy as any other
connected with the work. It is therefore respectfully, but most earn-
estly, recommended that the Statistician be authorized to expend
$25,000 to improve this branch of the cotton work. If his recommen-
dation is approved, he feels convinced that by the end of the coming-
season the Department's method of collecting statistics of the cotton
crop will have been so perfected that nothing short of a census could
be suggested or recommended as a substitute for it. Indeed, the plan
has some advantages over the census plan, especially in cheapness,
and until the census plan is adopted it may rightfully lay claim to

being the most perfect plan yet devised for ascertaining the cotton
production of each State and Territory.
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PRICE STATISTICS.

A record of the wholesale prices of the principal agricultural prod-
ucts in nearly fifty of the leading cities of the United States and
Canada is regularly kept in this office, and often proves useful in

answering inquiries. This is made possible by the courtesy of the
secretaries of the boards of trade and other commercial bodies, to

whom blank schedules are sent monthly, with a circular letter request-
ing a return of the prices prevailing on the 1st day of the month.
The desired information is nearly always given promptly and cheer-
fully. In some cases the regular publication of prices by a commer-
cial organization makes the filling in of the schedules unnecessary.
The figures received are transcribed at intervals into a book kept for

that purpose.

LIBRARY.

The division is gradually collecting a valuable statistical library.

A large number of official publications are received through exchange
with the statistical bureaus of all the more important foreign coun-
tries, as well as those of the United States and the State governments.
A number of agricultural, commercial, and unofficial statistical period-
icals are also regularly received. The cataloguing of the library and
the binding of such publications as require it are being carried on under
the auspices of the librarian of the Department, and it is hoped that
the entire collection will soon be so arranged as to be much more easily

accessible and hence more valuable than heretofore. Its value might
be still further increased by the indexing of important articles in the
periodicals; but with the present office force it has been found impos-
sible to do this, and the work of indexing has therefore been confined
to some of the French publications.

ANSWERS TO INQUIRIES.

The demands for statistical information by legislative and admin-
istrative officials of the United States and foreign Governments, indus-
trial and commercial organizations, and private individuals, although
legitimate and cheerfully complied with as far as practicable, consume
a large proportion of the time of the experts of the office. Considerable
research, often including the examination of official publications in

several languages, is frequently necessitated, in addition to the labor
of compilation and that of reducing statements in foreign weights and
measures to their American equivalents.

Regret, however, is only felt for the inability to fully meet the

demands of a correspondence so voluminous.
A special report, giving in a concise form all the trustworthy data

in regard to farm animals and their products, collected from time to

time by this office, has recently been published, and two other reports,

giving similar information in regard to farm products, are in course
of preparation. These, when completed, will materially facilitate the

labor of answering inquiries.

CORRESPONDENCE.

During the year 2,440 letters, comprising the most important of

those sent out over the signature of the Statistician, were entered upon
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the record book, and 5,916 were press-copied. The large mailing lists

have been kept in good condition; erasures, additions, and changes
having been promptly made. This work requires the constant atten-

tion of one competent person.

A large increase in incoming circular mail, due to extension of the
corps of township correspondents, took place during the 3

Tear. The
number of pieces received from October 1, 1895, to June 30, 1896, by
actual count, was 180,123, and could not have been much under
210,000 for the entire year. Most of this mail is received a few days
before the time of each report, and has to be opened quickly and
scrutinized carefully. This additional work has fallen mainly upon
the section of correspondence.

INQUIRIES SUGGESTED.

MISCELLANEOUS INVESTIGATIONS.

Among the many other investigations that might be conducted by
this division, if means were available, are agricultural labor and pro-

prietorship, the net earnings of the farmer, questions pertaining to

farming in the South, particularly in the cotton country, and especially

with reference to the self-providing independence of the farmer.
From time to time it will be desirable to continue the publication of

statistics of the rates of farm wages and of the world's production
of wheat and other crops. It might be worth while also to ascertain

how much of domestic manufacturing is now left on the farm, or to what
extent that which used to be manufactured at home has now been trans-

ferred to the factory. Reports of the quantities and movement of the
products of truck gardening would be worth a timely publication, as
also would the production of cotton-seed oil and meal and the products
of vineyards and wineries.

COMMERCIAL MOVEMENT.

The boards of trade, produce exchanges, and other commercial organ-
izations located in the cities most interested in the grain trade, as well

as many newspapers and trade publications, secure more or less com-
plete reports from railways and other transportation companies show-
ing receipts and shipments of the principal cereals at their more impor-
tant markets and shipping points. It is not believed, however, that
in any case all the important and useful data that might practicably
be collected from these sources are available or utilized, or that the
published results receive the credit for authenticity, accuracy, and
impartiality which would result if they emanated from this Depart-
ment. A thorough and complete organization of this source of infor-

mation would contribute additional statistics of great value to those
interested in the production of these crops, and the prestige of the
Department would enable it to secure more complete and satisfactory
returns than can be obtained in response to inquiries coming from
any other source. The labor incident to -this undertaking, while con-
siderable, could be performed during the intervals when the office is

not engaged in the tabulation of returns from crop correspondents,
and any increase of the clerical force sufficient to the requirements of

the crop-reporting system, as now organized, would also enable it to

add this inquiry to the number of its regular investigations.
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AGRICULTURAL CENSUS.

The subject of an agricultural census, taken once a year or at inter-

vals of two or three years, has been discussed in former reports of the
Statistician, and it is unnecessary to repeat the considerations there
advanced in its behalf. These considerations, however, retain their
full force, and it is deemed proper, in closing this report, again to call

attention to the importance of this subject.

EXPENSES FOR THE NEXT FISCAL YEAR.

For the fiscal year ending June 30, 1896, the appropriation made by
Congress for meeting the expenses of this division amounted to 835,160
for classified salaries and $100,000 for general use outside of the needs
of the Section of Foreign Markets. These amounts will be fully needed
to carry on the intended work of the year, and at this time it seems
quite probable that they will not be sufficient.

The enlargement of the crop-reporting service as a result of the
conference mentioned in last year's report is an expensive undertak-
ing, and on that account has not yet been fully and satisfactorily car-

ried out.

In the endeavor to do this, to prepare special and occasional reports
such as those heretofore ranked among the more valuable ones issued
by this division, and particularly to meet the probable cost of fuller

instruction of statistical correspondents and closer scrutiny of their
work, as well as that of the investigation into agricultural earnings
and that of the other investigations here recommended, an increase
of expense should be anticipated. In view of this prospect it is

respectfully recommended that the amount requested for classified

clerks may be raised to 850,000 and the amount for miscellaneous
purposes to 8110,000, not including the expenses for work on foreign
markets.
To improve the plan now in operation for collecting cotton crop

statistics, an appropriation of 825,000 is recommended. It is believed
that this sum would not only perfect this service but could also be
utilized for collecting data relating to the sugar and rice crops, sub-
jects upon which this office has hitherto been unable to make esti-

mates satisfactory to itself or suitable to meet the numerous demands
made upon it for statistics of these important products. Since both
crops are grown in the cotton States, the same agencies employed
for collecting more complete cotton statistics would be available for

obtaining comparatively full and accurate statistics of sugar and rice

production.
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Office of Experiment Stations,

Washington, D. C, September 10, 1896.

Sir: I have the honor to present herewith the report of the Office of

Experiment Stations for the fiscal year ending June 30, 1896.

Respectfully,
A. C. True,

Director.

Hon. J. Sterling Morton,
Secretary.

supervision of expenditures of experiment stations.

In accordance with the policy announced in the report for 1895, visi-

tation of the agricultural experiment stations for the examination of

their work and expenditures, with special reference to the fiscal year
ending June 30, 1895, was continued under the authority conferred
upon the Secretary of Agriculture by Congress until all the stations

except those in California and Nevada had been thus visited prior to

the preparation of a report of this investigation for transmission to

Congress as* required by law. Owing to the fact that the law did not
require the stations to render their financial reports for the preceding
fiscal year until February 1, 1896, it was not practicable to complete
the report until after that time. The following statements from that
report may serve to indicate its scope and nature and also the general
results of the investigation regarding the management and expendi-
tures of the stations

:

In carrying ont the injunctions of Congress in this matter it was determined to
base the report to be made under this act on three different sources of informa-
tion, the financial reports rendered by the stations on the forms prescribed by
the Secretary of Agriculture, the publications of the stations, and the data col-

lected by agents of the Department through visits to the stations and conferences
with station officers. As soon as practicable after the passage of the act- the finan-
cial schedules were prepared and transmitted to the stations, together with forms
for the tabulation of their accounts in accordance with the schedules. As the act
was not passed until after the beginning of the fiscal year which it was intended
to cover, the plans of the stations regarding the expenditure of the funds for that
year were already made in large measure and the methods of bookkeeping fixed
without reference to the schedule afterwards received from the Department.
Moreover, inasmuch as the report in accordance with this schedule did not have
to be made until after the close of the fiscal year, the full effect of the require-
ments of the schedule as related to the methods of keeping accounts was not under-
stood by all station accountants. As there had previously been, in the judgment
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of the authority :s of some of the stations, no sufficient reason for keeping the
account of the funds received from the United States for experiment station pur-
poses strictly separate from that of other funds received for experimental or edu-
cational purposes by the institutions enjoying the benefits of the act of Congress
of March 2, 1887 (known as the Hatch Act), methods of bookkeeping had in a num-
ber of cases been adopted which made it impracticable to determine with exactness
the disposition of the funds given under that act., In fact, the necessity for such
a clear division did not appear in the case of a few stations until the agents of the

' Department had made a personal examination into their methods of expenditure
l and accounting. Some of the financial reports of the stations for the fiscal year
** covered by this report are therefore based on estimates or on vouchers selected
after the close of the year as containing appropriate items to be included in the
account of the Hatch fund. It is believed, however, that all the stations now
appreciate the necessity for keeping a strict and separate account with this fund
and that it will be possible hereafter to secure an exact report of the expenditures

' made from it.

In order that the conditions existing at the several stations and the objects for
which the funds granted to them by Congress are being expended may be clearly
understood, it has been thought proper in this first report, marking an important
change of policy on the part of the United States Government in its financial trans-
actions with the stations, to make brief general statements regarding their history,
organization, methods of transacting business, revenues, lines of work, and the
results of their more important enterprises, as well as to indicate the nature of the
publications issued by them during the period covered by the report.
In considering the operations of the stations under the act of Congress of March

2, 1887 (Hatch Act), and the ways in which the moneys granted to the several
States and Territories for agricultural experiment stations have been expended, it

is necessary to have in mind at least an outline of the history of experiment sta-

tions in this country. Investigations in agriculture, almost exclusively field

experiments, were begun almost as soon as the first agricultural college was estab-
lished in Michigan in 1855. And after the passage of the act of Congress of July 2,

1862. as agricultural colleges multiplied rapidly, agricultural experiments increased
in number in different parts of the country. These were carried on by instructors
in these colleges with small funds and largely as voluntary labor in addition to
their regular duties. Meanwhile the influence of the experimental inquiries con-
ducted in a more systematic manner in Europe began to be more and more felt in
this country, and finally a beginning of regularly organized experiment stations

was made in 1875 in Connecticut as a separate State institution, and about the
same time in California in connection with an agricultural college. Within the
next twelve years stations were established in 14 States, some being separate insti-

tutions, as in Connecticut, and others being more or less distinct branches of agri-

cultural colleges, as in California. The funds controlled by these stations were
small and a large share of their work consisted of routine analyses of fertilizers

and the simpler field experiments. Some more thorough and original work was
done and at least the foundations laid for the wider development of agricultural
research. In 1887 Congress passed ±he Hatch Act, which not only materially
increased the resources of the stations already established and broadly enlarged
the scope of the operations which they might undertake, but also caused the rapid
establishment of stations in the 34 States and Territories where none previously
existed. One result of this rapid expansion of agricultural research was a large
demand for additional workers on the part of stations already in operation and a
still larger demand for officers to man the newly established stations. The supply
of trained men for such work was wholly inadequate to meet this demand, and this

remains true even up to the present time. Young men in increasing numbers
have turned their attention to these lines of work and the supply of candidates for

station positions with proper training is growing, but many of our stations are
still in the hands of men who have " grown up with the work," or who are with-
out any considerable experience as investigators. This was an inevitable result

of the policy of sudden multiplication of experiment stations adopted in the pas-

sage of the Hatch Act. It may, however, be steadily remedied year by year, and
will perhaps in the end result in the establishment of methods of work and inves-

tigation especially adapted to the needs of our agriculture. It does not of itself,

in my judgment," so vitally imperil the permanent success of our agricultural

experiment stations as some other deficiencies of these institutions.

The Hatch Act put the control of the funds given by the United States for exper-

iment stations entirely in the hands of State authorities, only providing that the

stations should be, with some exceptions named in the act, departments of the

colleges established under the act of July 2, 1862. One result of this has been that
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in a number of States and Territories the funds have come under the supervision
of men who have had no definite idea of the proper functions of agricultural exper-
iment stations, or of the kind of men needed to do good work in them. Not
knowing what to do, these boards of control have either attempted to copy the
stations in other regions or have yielded to popular or local demands for so-called

practical work. In some cases, where the colleges with which the stations are
connected under the law are new institutions with limited funds, it has not been
difficult to so confuse instruction with experimenting that a considerable portion
of the money intended for original research has been practically diverted to gen-
eral college purposes. One easy way to expend large sums of money in what to
many might seem to be experimenting has been to have the station undertake the
management of a large farm, on which perhaps some crops or some methods of
agriculture new to the region are exhibited, but on which thousands of dollars are
expended for labor and other purposes where hundreds would suffice to determine
in an experimental way all that can be determined by such superficial methods.
Another way is to attempt to ssrtisfy local demands by accepting donations Of
farms by enterprising citizens or communities in various parts of the State or
Territory, often without closely considering the nature of the land donated or the
real needs of the locality, and establishing permanent substations where much
money is required for buildings and other permanent improvements and where
only superficial and temporary experiments are conducted. . It is in the failure to
understand the proper functions of the experiment station " as an organized effort

of science to help the farmer " and to appreciate the necessity of thorough investi-

gations, if results of permanent value to agriculture are to be reached, that we
find the greatest weakness and the most discouraging feature of the system of
agricultural research organized under the Hatch Act.
Boards of control have in a number of cases gone entirely beyond their proper

jurisdiction and undertaken to manage in detail the educational and scientific

institutions committed to their charge. This has produced bad results in various
ways. Improper standards regarding the qualifications of station officers have
been adopted. The real merits of plans of work have not been considered. The
general policy, as well as the personnel of the station has shifted with changes in
the membership of the board. Numerous small enterprises have been undertaken
to please individuals or communities. Stations have been organized to carry on
work in a number of lines of agricultural science, with the definite purpose of
having "all-around stations," when it would have been far better to have con-
centrated the work on a few lines. Where officers are employed in both college
and station, so many hours of instruction have been required of them that their
station duties have been necessarily performed at odd times or during college
vacations. Illiberal contracts have been made with college and station officers,

regardless of the requirements of educational and scientific work. Station offi-

cers have been appointed for limited or uncertain periods, thus discouraging from
the very outset the planning of thorough and far-reaching investigations. It is

true, as has already been hinted, that in many ways the agricultural colleges as
well as the stations have suffered severely from the same radical defects in man-
agement. Indeed, it may safely be said that the whole educational system of the
United States is hampered in the same way. The idea that any intelligent citizen
can manage the details of a school or college has been so deeply rooted in the popular
mind that it can be eradicated only by long and persistent effort. It is encourag-
ing to note that progress toward a better state of things has been relatively rapid
in recent years. Educational affairs in our more intelligent communities are more
and more intrusted to expert superintendents, college presidents, and other offi-

cers who have had special training for their work. It has become the chief busi-
ness of boards of control to select the officers of the institutions committed to
their charge. The determination of their policy and work, together with all the
details of management, is left to expert officers. The wise board holds them respon-
sible for the successful conduct of the institution and gives them large liberty as
regards the methods by which success is sought. Freedom of action within the
limits determined by the nature of their work and permanency of tenure are
essential to the successful work of teachers or investigators. The experiment
stations and the other departments of colleges or universities are on an equal
footing as regards questions relating to the general policy of their management.
One peculiar thing resulting from ill-defined notions regarding the legitimate

functions of the agricultural experiment stations has been the minimizing of their
work as related to other branches of the institutions with which they are con-
nected. Too often the experiment station work has been considered of so little

relative importance that instead of giving the station a definite organization as a
department of the college, its work has been distributed in small pieces among
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other departments. The professors have been given small additions to their sal-

aries and a little investigation in agricultural lines has been added to their other
duties. This would seem to show a strange misconception of the intent of the
Hatch Act and a singular lack of appreciation of the value of the opportunity for
original research afforded the institutions on which the benefits of the Hatch Act
have been conferred. Thus far very few of our institutions for higher education
have had any considerable funds which could be used for original research. Such
original work as has been done by the professors connected with them has been
performed with small means and as voluntary labor outside of regular duties.
The National Government has, however, given the land-grant colleges 815.000 each
per annum for original researches in agriculture. This is equivalent to the income
at 5 per cent from an endowment of 8300,000 for each institution or of $14,400,000
in the aggregate. If this money could be strictly devoted to original researches
in agriculture at all these institutions, as it has been in some cases, not only would
practical agriculture receive vastly increased benefits but the colleges themselves
would be greatly strengthened in resources and in students.

Special stress is laid upon the general matters affecting station policy and man-
agement because our investigation has shown that the chief hindrances to the suc-
cess of our stations are along these lines. In a few cases there has been positively
careless management of the stations and in some instances political considerations
have wrought their usual havoc in these institutions. As a rule, however, there
has been honesty of purpose and a desire to promote the best interests of agricul-
ture in the management of the stations. The mistakes which have been made
have been principally due to failure to regard fundamental principles on which
the success of attempts to apply science to the improvement of agriculture must
rest. These principles are. of course, the same for agriculture as for other arts to
which science has been applied with such remarkable success during the present
century.
While we deplore the mistakes which have grown out of the too sudden expan-

sion of the experiment station movement and "the misconceptions regarding their
functions existing in many quarters, we nevertheless would not change the gen-
eral system established by the Hatch Act. The principle of local control with a
view to meeting the varied needs of different agricultural regions is in harmony
with our governmental and educational system, and in the long run will undoubt-
edly produce the best results. The responsibility resting upon the State and Ter-
ritorial authorities to maintain these stations will lead to their development in
proportion to the interest taken in them by the people, and when once this interest
is sufficiently awakened it will conduce to the building up of strong stations.

This has already been the case in a number of States where the stations have been
the longest established and most successful in their work. Already the aggregate
funds annually received by the stations from other sources than the Hatch fund,
largely from the State appropriations, constitute about one-fourth of their income.
The connection of the stations with educational institutions has on the whole

been of great advantage to the stations. The colleges have provided them with
land, buildings, and other equipment. The college officers have supplied in large
measure the expert services in administration and research which have enabled
the stations to attain whatever substantial and permanent results they have gained.
And most important of all. the colleges have afforded to the stations that scientific

backing without which their work is more than likely to be crude in conception,
imperfect in execution, and disappointing in results. On the other hand, the sta-

tions have aided the colleges by supplying peculiar incentives to a higher grade of

work on the part of their students with a view to preparing themselves to be origi-

nal investigators, by enabling them to employ more thoroughly trained instruct-

ors, and by drawing public attention more strongly to them as sources of useful
information to a large body of people outside the ranks of their students. It only
remains to settle more definitely the exact relations of the stations to the other
departments of the colleges and to give greater opportunity to the expert and scien-

tific workers in these institutions to exercise their proper functions in administra-
tion, investigation, or instruction.
The permanent success of scientific institutions in this country will depend upon

the support of the people rather than upon the patronage of the few, and it is

believed nothing can contribute more effectually to this than the union of estab-
lishments in which science is applied to a great fundamental art like agriculture
with institutions for higher education which are supported by public funds and
open to the youth from all ranks of life.

Thus far we have chiefly called attention in this general statement to what we
have deemed the leading defects of our experiment stations. In their favor much
might be said. The educational influence which they have exerted has been of
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incalculable benefit. Compelled by the law to publish bulletins at least once a
quarter, they have almost of necessity undertaken the instruction of our agricul-

tural people on nearly every topic connected with their art. Making every allow-
ance for crudeness and imperfection in their reports, it nevertheless remains true
that the amount of reliable information thus disseminated has been very great.

The agricultural press has been quick to appreciate the value of the information
furnished by the stations, and has spread the results of their work far beyond the
limits to which it would have been carried by the station publications. The
mailing lists of the stations aggregate over 500,000 addresses. During the past
fiscal year this office received from the stations 350 bulletins and 55 reports. An
average of 10,000 copies of each of these publications was distributed in the several

States and Territories, or over 4,000,000 copies in the aggregate. Added to this

there are the vast correspondence with the individual farmers and hundreds of

addresses annually delivered by station officers at farmers' meetings. Even the
superficial observer of our agricultural affairs can see that the spirit of improve-
ment is already active, and that there is more and more demand that theories of

agricultural practice shall be subjected to the test of investigation by experts.
The stations have secured the confidence and respect of practical men to a

remarkable extent. Where they have done their most thorough scientific work
they have secured the greatest financial support. They have already produced
important changes in agricultural practice. The fertilizer business has been
largely revolutionized through their efforts. The dairy industry is rapidly shift-

ing to the basis of quality of product established by the stations. The results of

feeding experiments made at the stations are being largely taken as the basis on
which changes in the methods of feeding different kinds of animals are made
to conform to the conditions existing in different regions. Much has been done to
aid the farmer in his contest with insect pests and diseases of plants and animals.
Immigrants in many instances have been shown how to avoid costly mistakes. The
causes of soil exhaustion and the means of reclaiming land hitherto deemed worth-
less for agriculture have been pointed out. Improved varieties of horticultural and
agricultural plants have been introduced in many localities. Diversification of
agriculture in many States is proceeding on lines laid down by the stations.

As a result of the closer relations which have been established between this

Department and the stations, this office has already obtained a large amount of
information regarding them which will be of very great service in its work. New
ways have been indicated in which the Department may help the stations and in
which they in turn may aid the Department in various lines. The agents of the
Department have everywhere been cordially received by officers of the stations
and every opportunity has been afforded them to obtain a correct view of the con-
dition and outlook of the stations. Personal acquaintance with the men in charge
of the stations and with their environment will undoubtedly contribute in various
ways to a more complete and just knowledge of the real merits of the work under-
taken by the stations and of the hindrances to the complete success of their enter-
prises. It is believed that in no way can this Department more effectually carry out
that provision of the Hatch Act which enjoins upon ifc the duty of furnishing '

' such
advice and assistance as will best promote the purpose of this act " than by cul-
tivating close personal relations with station officers and seeking to obtain an
intimate knowledge of the conditions under which their work is performed.
In connection with the investigation of the work and expenditures of the exper-

iment stations during the past year, a number of general questions respecting the
interpretation of the Hatch Act have arisen under conditions which have made it

necessary for the Department to declare its position regarding them. The views
of the Department on these points have, therefore, been formulated and published
for the information of the stations. (See Circular 29 of the Office of Experiment
Stations, appended to this report.)

It will be seen from the above statements that the results of the
investigation of the affairs of the stations fully justified the recom-
mendations for supervision of the expenditures of the stations by
officers of the United States made in the Report of the Secretary of
Agriculture for 1893 (p. 8) . The desirability of such supervision is now
generally recognized by the governing boards and officers of the sta-

tions, and the efforts of the Department to define the proper limits of
expenditures under the act of Congress of March 2, 1887, and to secure
greater uniformity in the general management of the stations have
been cordially welcomed. Already in a number of instances changes
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have been made in station policy and management which have
resulted in a more economical system of expenditure and in secur-
ing a more direct application of the national funds to the purposes
for which they were intended under the law establishing the stations.

It is believed that the more intimate relations of the Department with
the stations, while not interfering in any way with their local autonomy
as regards the planning and conduct of their legitimate work, will

enable them to secure greater benefits for the agriculture of their

respective localities and of the country at large, will strengthen their

position as regards the confidence of the farmers in whose interests
their work is prosecuted, and will secure more speedy and thorough
dissemination of useful results.

Congress having continued the provision for the supervision of

expenditures of the experiment stations, schedules for their financial

reports have again been prescribed by the Secretary of Agriculture
and forwarded to the stations. The visitation of the stations with
reference to the work and expenditures of the past fiscal year is now
in progress, and the report to Congress will be prepared as soon as
practicable.

EXPERIMENT STATIONS IN ALASKA.

In the report of the director of this office for 1892 the suggestion
was made that consideration should be given to the question of the
advisability of establishing an agricultural experiment station in
Alaska. Since that time various propositions with reference to the
establishment of one or more experiment stations in that Territory have
been brought forward in Congress. In my judgment the conditions
at present existing in Alaska and our limited information regarding
the agricultural resources and capabilities of that Territory do not
warrant the establishment of an agricultural experiment station there
on the plan pursued in other parts of the United States. There is,

however, need of an investigation of the agricultural outlook of this

region, especially in view of the development of the mining industry
there and the decreasing food supply available to the native population
owing to changes in the seal fisheries and other pursuits by which they
have hitherto gained a somewhat precarious livelihood. I would
therefore suggest that Congress be asked to make a moderate appro-
priation to enable the Secretary of Agriculture to investigate and
report to Congress upon the agricultural resources and capabilities of

Alaska, with special reference to the desirability and feasibility of the
establishment of agricultural experiment stations in said Territory
and the selection of suitable locations for such stations.

PUBLICATIONS OF THE OFFICE.

During the year the office issued 27 documents, aggregating 1,630

pages. These include 12 numbers of the Experiment Station Record
with detailed index, 6 bulletins, 6 farmers' bulletins, and 3 circulars.

In addition, the report to Congress on the work and exi3enditures of

the stations and the bulletins prepared in manuscript but not yet
printed will aggregate about 900 printed pages. Several articles for

the Yearbook of the Department were obtained from officers of agri-

cultural colleges and experiment stations through this office.

The seventh volume of the Experiment Station Record comprises
1,102 pages, and contains abstracts of 304 bulletins and 46 annual
reports of 54 experiment stations in the United States, 83 publications
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of the Department of Agriculture, and 443 reports of foreign investi-

gations. The total number of pages in these publications is 25,281.

The total number of articles abstracted is 1,301, classified as follows:

Physics, 1; chemistry, 144; botany, 43; fermentation and bacteriology,

4; zoology, 10; meteorolgy, 54; air, water, and soils, 54; fertilizers,

100; field crops, 206; horticulture, 111; forestry, 11; seeds and weeds,
41; diseases of plants, 64; entomology, 87; foods and animal produc-
tion, 156; veterinary science, 36; dairying, 75; technology, 7; agricul-

tural engineering, 18; statistics, 77. Classified lists of articles, in

some cases with brief abstracts, are also given in each number. The
aggregate number of titles thus reported is 3,256. More strict con-

densation of matter has been made in this volume than ever before.

On the other hand a larger number of articles have been reviewed, the
total number in this volume being 4,557, as compared with 3,747 in
the previous volume.

Special articles were also published in the Record as follows :

'

' The
Darmstadt Experiment Station " and the "Wagner method of pot cul-

ture," by J. B. Lindsey, Ph. D., of the Massachusetts Hatch Agri-
culturalExperiment Station ;

'

' The principles and methods of breeding
cultivated plants," by Prof. G. Liebscher, director of the Agricul-
tural Institute at Gottingen, Germany; "Suggestions for investiga-

tions in vegetable physiology, with special relation to agriculture,"

by Dr. George Lincoln Goodale, Fisher professor of natural history and
director of the botanic garden, Harvard University; " The metabolism
of nutrients in the animal body and the source of muscular energy,"
by Prof. N. Zuntz, of the Royal Agricultural High School, Berlin;
"Farmers' institutes," by A. C. True and F. H. Hall, of this office;
'

' The pathology of plants : Lines of investigation that might be under-
taken" by experiment stations," by B. T. Galloway, chief of the Divi-
sion of Vegetable Physiology and Pathology of this Department; " The
excretion of metabolized nitrogen by animals," by C. F. Langworthy,
of this office ;

'

' Nitrogen assimilation in its application to practical
agriculture," prepared in this office.

There are condensed accounts of the proceedings of the twelfth
annual convention of the Association of Official Agricultural Chemists
and of the ninth annual convention of the Association of American
Agricultural Colleges and Experiment Stations. The volume also
contains a number of editorials on topics deemed of special interest
to investigators in agricultural science, and under the head of "Notes "

facts regarding the current work of the stations, changes in their work-
ing corps, additions to their equipment, new legislation affecting their
work, etc.

The plan of publishing in the Record accounts of methods of analysis
prepared by the abstract committee of the Association of Official Agri-
cultural Chemists has been continued. The assistant director of this

office has acted as chairman of that committee, and it has thus been
made possible to more thoroughly organize this branch of the work.
A change of quarters which brings the office into close connection

with the Library of the Department in the main building, has made it

possible to more thoroughly systematize the work of examination of the
literature of agricultural science throughout the world, and the review
of this literature in the seventh volume of the Record is much more
complete than in any preceding volume. The cordial cooperation of
the librarian of the Department in the work of the office in this direc-
tion is gratefully acknowledged.
The edition of the Record has been materially reduced by taking off

H. Doc. 6 9
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from the mailing list the addresses of the crop correspondents of the
Division of Statistics, and Trill be further reduced hereafter by the
elimination of a considerable number of addresses of individuals who
have hitherto received the Record for the sake of the practical infor-
mation which it contained, but which is now to a very large extent
more economically supplied through other publications of the Depart-
ment. On the other hand, the Record is now sent to a larger number
of investigators and students in agricultural science and to the libraries
of numerous educational and scientific institutions. The number of
foreign addresses on the mailing list has also been increased, and as a
result a much larger amount of printed and other information regard-
ing investigations in agricultural science in foreign countries has been
obtained. It is believed that the policy now pursued regarding the
publication and circulation of the Record will result in providing our
students and investigators in agricultural science with prompt, and
complete information regarding work in this line throughout the world,
and that the practical results of such investigations wherever made
will be readily transmitted to our farmers through the popular publi-
cations of this Department and the agricultural press. The value of

such a review of the literature of agricultural science in stimulating
more thorough investigations and preventing the duplication of work
already accomplished is more clearly recognized as the scope and vari-

ety of investigations for the benefit of agriculture steadily increase
from year to year.
Dairy Bacteriology (Bulletin Xo. 25), by H. W. Conn. Ph. D., pro-

fessor of biology in TTesleyan University, gives a review of the present
status of our knowledge oi dairy bacteriology and its application with
special reference to the investigations in this line published during
the three years intervening since the publication of Bulletin Xo. 9 of

this office, on the Fermentations of Milk, by the same author.
Agricultural Experiment Stations: Their Objects and Work (Bul-

letin Xo. 26), by A. C. True, director of this office, contains brief

statements regarding the objects, history, organization, and work of

the experiment stations, and was prepared especially for distribution

in connection with the exhibit of the office at the Atlanta Exposition.
Organization Lists of Agricultural Experiment Stations and Insti-

tutions with Courses in Agriculture in the United States (Bulletin

Xo. 27) contains a list of experiment stations in the United States,

with their governing boards and working staffs ; a list of agricultural

schools and colleges in the United States, with courses of study and
boards of instruction; a list of officers of the Association of American
Agricultural Colleges and Experiment Stations and of the Association
of Official Agricultural Chemists of the United States, a list of station

publications received at this office during 1895, Federal legislation

affecting agricultural colleges and experiment stations, and regulations
and rulings of the Post-Office and Treasury Departments affecting

the stations.

The proceedings of the ninth annual convention of the Association
of American Agricultural Colleges and Experiment Stations, held at

Denver, Colo., July 16-18, 1895 (Bulletin Xo. 30), contains, in addition

to the proceedings of the convention, papers, addresses, and reports

on a number of subjects of interest to students and investigators in

agricultural science.

"Silos and Silage (Farmers' Bulletin ZSo. 32), by Charles S. Plumb,
professor of animal industry and dairying in Purdue I niversity

and director of the Indiana Experiment Station, contains practical
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information regarding the construction, cost, and use of silos; the

selection and culture of silage crops; the cost, composition, and feeding

value of silage; and the results of experiments in feeding silage to

farm stock.

Potato Culture (Farmers' Bulletin No. 35), by J. F. Duggar, of this

office, is a resume of practical information on this subject, with special

reference to results of experiments regarding the amount and size

of seed.

Cotton Seed and its Products (Farmers' Bulletin No. 36) was pre-

pared in this office on the basis of articles on this subject furnished
by members of the office force and others for a more complete treatise

on the cotton plant and its uses, and was intended to show the impor-
tance of the cotton-seed industry and to indicate ways in which it might
be extended.

Kafir Corn : Characteristics, Culture, and Uses (Farmers' Bulletin

No. 37), by C. C. Georgeson, professor of agriculture in Kansas State
Agricultural College, was prepared to give practical information
regarding this crop, which has recently come into prominence as pecul-
iarly adapted to the semiarid portions of the United States, where
Indian corn frequently fails.

Onion Culture (Farmers' Bulletin No. 39), by R. L. Watts, instructor
in horticulture at the University of Tennessee and horticulturist of

the Tennessee Agricultural Experiment Station, contains a useful
summary of information regarding methods of culture of this impor-
tant crop, based upon the work of the various agricultural experiment
stations and upon the experience of extensive and successful onion
growers in all parts of the United States.

A brief statement regarding other publications, issued in connection
with work in nutrition investigations, may be found on pages 138 and
139.

A summary of experiments with copper sulphate to prevent the
attacks of fungi on cultivated plants and the effect of this treatment
on the germination of seed, together with an account of some original
experiments in the same line having been prepared by Walter H.
Evans, of this office, outside of time devoted to official duties, was
accepted by the chief of the Division of Vegetable Physiolog}^ and
Pathology and published as Bulletin No. 10 of that division.

A comprehensive bulletin on the History, Cultivation, Uses, and
Enemies of the Cotton Plant is now in press. In the preparation of

this bulletin this office has had the cooperation of the Divisions of

Entomology and Soils, and of officers of agricultural colleges and
experiment stations, and of other experts.
A compilation of the results of investigations on the metabolism of

men and domestic animals, begun in connection with the work in nutri-

tion investigations, has been continued as a part of the work of the
office in the past year and is now nearing completion. A large amount
of material has been collated from widely scattered sources, and the
work of reducing the data to comparable form has been very arduous.
It is believed, however, that such a condensed and complete summary
of investigations on this fundamental subject will be of great service
in agricultural investigations relating to the feeding of domestic ani-
mals, as well as in studies on the nutrition and on the diseases of man.
A bulletin on The varieties of Indian corn has been completed, and

much work in compiling results of investigations on the chemistry and
on the physiological botany of the corn plant has been done during
the year.



132 REPORT OF THE SECRETARY OF AGRICULTURE.

Farmers' Bulletins on "Fowls: Care and feeding," "Commercial
fertilizers," "Sheep raising," and "Irrigation in humid regions"
have been completed, and the preparation of other bulletins for this
series is in progress.

Accounts of experiments in irrigation in the humid regions of the
United States, made under the direction of experiment station offi-

cers, have been received, together with articles by eminent foreign
specialists on topics vitally connected with the work of experiment
stations in this country. Arrangements have been completed for other
articles of a similar character, and the cordial cooperation of foreign
workers in many lines of agricultural science is assured. Near the
close of the year leave of absencewas granted the director of the office

to visit institutions for agricultural education and research in England
and on the Continent, with the special object of bringing the work of
the office into closer touch with such institutions abroad in order that
the results of their work might be more completely and speedily
brought to the attention of our investigators and students.

CARD INDEXES.

Copy for about 2,500 cards of the Index of Experiment Station Lit-

erature has been furnished the printer during the year. The number
of index cards distributed has reached 11,000. The index is now very
nearly up to the point where it will follow current issues of exper-
iment station publications as closely as it is practicable to do in view
of the irregularity with which these publications are issued, and con-
sequently the value and usefulness of the index are greatly increased.
The receipts from sales of this index during the past year have been
$191.75. Work on the card index of articles by station workers in

other than station publications and on indexes of foreign publications
has been continued. An index of the new varieties of cultivated
plants introduced by horticulturists during 1894 and 1895 has been
prepared with the cooperation of the Division of Pomology, and it is

proposed to continue this index from year to year.

BIBLIOGRAPHICAL WORK.

During the past year the office has been brought into closer relations

with the library of the Department, having had its quarters trans-

ferred to rooms in the immediate proximity of the library. The library

collected by the office has been incorporated with that of the Depart-
ment. The office retains in its immediate charge only such publi-

cations of the agricultural colleges and experiment stations as are in

the nature of records of their work. The office has continued its efforts

to secure exchanges of foreign publications containing reports of agri-

cultural investigations and has increased the number of such exchanges
during the past year. Duplicates of station publications have been
sent to stations and station officers desiring to complete their files.

Five hundred and forty-one numbers of periodicals received by the
office have been transmitted to the Department library, and the receipt

in the library of 3,261 numbers of periodicals has been brought to the

attention of the editorial force engaged in the preparation of the Exper-
iment Station Record. Work has been continued on the list of works
on agricultural subjects, issued by different publishers, and it is hoped
before long to make this list available for the use of investigators,

teachers, and students.
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DISTRIBUTION OF PUBLICATIONS.

The supervision of the distribution of publications of the Depart-
ment to experiment stations and educational institutions having been
assigned to this office, the lists furnished by the different divisions

were classified and printed in the same manner as the lists heretofore

used in the distribution of publications of the office. It is believed
that under the present plan duplication of distribution is avoided and
that the institutions concerned receive the publications more regularly
and completely. Considerable work in the distribution of publica-

tions has been made necessary by the work of the office in connection
with the food investigations.

REPORTS OF THE COLLEGES HAVING COURSES IN AGRICULTURE.

The financial and statistical reports of the colleges receiving appro-
priations under the act of August 30, 1890, for the fiscal year ending
June 30, 1896, have been deposited in this office as in previous years.

Representatives of the office have also had an opportunity to observe
the general condition of many of these institutions in connection with
visits to the experiment stations united with them. It is evident that
the institutions receiving the benefits of Federal appropriations for

the maintenance of courses of study with special reference to the arts

and industries are more and more securing the confidence and sup-
port of the communities in which they are located. Within the past few
years their equipment and teaching force have been largely increased
and the number of students in attendance is much greater than for-

merly. The facilities for education in agriculture have been greatly
extended. There is at present unusual activity in the effort to improve
the courses of instruction in agriculture and make them more effective

for the purpose for Avhich they are intended. Along with this attempt
to perfect the college courses in agriculture, greater attention is being
given to plans for more elementary instruction in this line. Special
courses in dairying, horticulture, veterinary science and practice, and
other agricultural branches are increasing in number. Farmers' insti-

tutes are being more thoroughly organized, and various plans of uni-
versity extension in agricultural instruction are being put in operation.

ASSOCIATION OF AMERICAN AGRICULTURAL COLLEGES AND EXPERI-
MENT STATIONS.

The director of this office was a delegate to the ninth annual con-
vention of this association, held at Denver, Colo., July 16-18, 1895,
and was made bibliographer of the association for the current year.
The Department was represented by Maj. H. E. Alvord, chief of the
Dairy Division of the Bureau of Animal Industry, who was also the
president of the association. This was the first meeting of the asso-
ciation west of the Mississippi River, and proved very successful, both
as regards the numbers in attendance and the amount and character
of work accomplished. The stenographic report of the proceedings
was prepared under the supervision of the director of this office, and
has since been edited by him and the chairman of the executive com-
mittee of the association and issued as Bulletin No. 30. The following

"^.v
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resolutions relating to the management of the experiment stations
were adopted:

Resolved, That this association emphasizes the importance of so administering
and accounting for the " Hatch

"

? fund as to preclude any charge that it is being
diverted from its sole legitimate objects, viz, agricultural experimentation and
research, and the dissemination of the results thereof: and to that end heartily
indorses and reaffirms such portions of the report of the committee of this asso-
ciation, of date October 19, 1887, as refer to this subject.

Resolved, That the association heartily indorses the suggestions contained in
the address of Director True upon '

' Permanent elements in experiment station
work,"" and that in particular it regards reasonable permanence in the tenure of
office of the governing body and the station officers, and the preparation and care-
ful preservation of full, systematic, and accurate records, as essential elements of
successful station work.

NUTRITION INVESTIGATIONS.

The appropriation for investigations '

' upon the nutritive value of

the various articles and commodities used for human food " was con-
tinued and increased by Congress for the past fiscal year, and the
supervision of the work performed under this appropriation remained
in charge of this office. The services of Prof. W. O. Atwater as
special agent in charge were also retained. The general policy pur-
sued in conducting these investigations has been the same as that
outlined in my previous reports. The administrative and editorial

work has been concentrated under the immediate direction of the
special agent in charge, and the major part of the more purely scien-

tific inquiries has also been carried on under his personal supervision.
During the year the force needed for this service has been more
thoroughly organized, and is now included in the classified service.

Other inquiries have been made in representative localities, and, as
stated in my last report, the effort has been made "to build up centers
of inquiry, where the more scientific and fundamental problems can
best be investigated, where workers in this line can be efficiently

trained, where the importance and usefulness of accurate information
regarding the rational nutrition of man will be impressed upon large

bodies of students, and from which the practical results of food inves-

tigations may be widely and efficiently disseminated. " In accordance
with the terms of the law, the cooperation of the agricultural exper-

iment stations has been sought as far as has been justified by their

facilities and the requirements of their other work. Agricultural
colleges and other educational institutions, as well as benevolent asso-

ciations, have also joined with the Department in this enterprise. It

was thought that the funds at the disposal of the Department could

be most economically and efficiently used if they were devoted largely

to the encouragement of researches on the food and nutrition of man
in various parts of the country at institutions which would contribute
the services of experts, laboratory facilities, and other resources, and in

nearly every place where nutrition investigations are being conducted
an arrangement of this kind has been made with the cooperating
institution. By this means the assistance of institutions especially

interested in this kind of research has been secured, the inquiries

are most effectively carried on, and while the results are reported to

the Department and disseminated by its publications throughout the

country, they are also utilized to the best advantage in the places

where the work is done. It is believed that in no other way could so

large an amount of work have been accomplished with the money
appropriated by Congress for this purpose. The data already
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collected are much more numerous and extensive than could have been
obtained if the Department had not enjojTed the cooperation of these

institutions.

GENERAL CHARACTER OP THE INVESTIGATIONS.

The work carried on was in accordance with the plan outlined in

my last report, and included the following topics:

(1) Food supply.—The investigations in this direction have had
reference to the kinds, chemical composition, nutritive value, and
cost of the food materials in most common use in different localities

from Maine to New Mexico and from North Dakota to Alabama. The
especial object here is to find what kinds of food materials people
actually buy, the prices paid for them, the kinds and amounts of

nutriment they actually contain, and the relation between nutritive

value and cost. These investigations refer especially to the ordinary
market supply of food and its nutritive value as compared with the
price.

(2) Food consumption.—The purpose here is to obtain information
regarding the amounts, nutritive value, and cost of the food actually

bought and used by people of different occupations in different

places. The subject is viewed not from the standpoint of the market,
but of the household. The studies are made by going into private
houses and boarding houses and weighing, measuring, and analyzing
the food actually purchased and consumed. Account is taken of the
number, age, sex, and occupation of the people who eat the food.

Along with the weighings and analyses of the food purchased some
observations are made of the materials rejected in the table and
kitchen wastes. In this way data are obtained regarding the food
purchased, wasted, and actually eaten. The kinds and amounts of

actual nutrients are compared on the one hand with pecuniary cost

and on the other hand with physiological standards. Data are thus
being accumulated among families of laborers, mechanics, and profes-
sional men, among the poor of some of the larger cities, especially
New York and Chicago, and among the negroes of the South. While
the studies of food supply show what the markets afford and what
materials provide the largest amount of nutriment at the lowest cost,

the studies of food consumption show what are the actual eating hab-
its of the people, and help to indicate how food may be more wisely
and economically purchased and used.

The short time that has elapsed since these investigations were begun
and the comparatively limited means for their prosecution have thus
far permitted only the beginnings of a study of the food and nutrition
of the people of the United States. The results already obtained,
however, are very interesting and valuable.
The analyses made in connection with the studies of food supply and

food consumption are already very numerous, so that the work in this

direction has reached a tolerably satisfactory stage, as indicated by
the compilation of the results of analyses to which reference is made
in another place. There is, however, need of the improvement of the
methods of analysis, and efforts in this direction are being made.

(3) Experiments to compare the nutritive value and pecuniary econ-
omy of different combinations of food, matericds.—These have been
carried on in a boarding house for students connected with the Maine
State College. The plan has been to observe first for a certain period
the kinds, amounts, composition, and cost of the food ordinarily con-
sumed. Then for a second period of a number of weeks, the more
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costly animal foods, such as chicken, the hind quarter of beef, etc.

,

were used largely as sources of protein. In a following period a large
part of the protein was furnished by the cheaper meats and by leg-

umes (e. g., beans). In other periods comparative trials were made
with milk, the quantity of milk being limited in one period and sup-
plied in as large amounts as the students would consume in another
period. Five such experiments were made during the past two years.
As a general result the cheaper forms of protein have been found

as nutritious and, on the whole, as satisfactory as the more expensive.
The milk, instead of serving simply as a beverage, which is often
thought to be its chief function, has been found to actually replace
other food materials, so that as the amount of milk was increased the
amount of meats was diminished. Thus, in a practical way, by tests

with a large number of healthy young people, the nutritive value and
the high pecuniary economy of the cheaper meats and of milk have
been shown to agree with the teachings of chemical analysis.

(4) Studies of the digestibility of foods.—These have involved
numerous chemical analyses of food materials and of undigested
residues, and have been carried out at several places.

(5) Investigations to determine the effects of cooking upon composi-
tion, digestibility, and nutritive value offood.—These have been made
with the cereals, including flour and bread, and with potatoes. This
is a line of inquiry in which comparatively little thoroughly scientific

work has been done. There is, however, an increasing demand for

studies in this direction to furnish a scientific basis for the practical

work in the improvement of cooking now being actively prosecuted
by cooking schools and departments of domestic economy connected
with educational institutions of different grades in many localities.

(6) Investigations of the constitution and nutritive value of the car-

bohydrates of wheat and maize and of the changes produced upon them
by cooking and by enzymic ferments.

(7) Studies of the heats of combustion of food materials.—These
have been carried on by means of the bomb calorimeter. This appara-
tus and the method of its use have been satisfactorily developed, so

that now investigations of this kind can be conducted with a high
degree of accuracy and at comparatively small cost for apparatus
and labor. The results of this research can also be utilized by the
agricultural experiment stations and kindred institutions in their

investigations on the nutrition of domestic animals.

(8) Experiments with the respiration calorimeter.—Researches upon
the laws of nutrition have brought us to the point where studies on
topics relating to the conversion of food into matter and energy in

the body are indispensable. During the last two decades various

attempts have been made not only to perfect the methods for deter-

mining the income and outgo of matter, but also to measure the
income and outgo of energy. An apparatus for this purpose, desig-

nated as the respiration calorimeter, has been in process of develop-

ment for some years past at Wesleyan University where the work has
been done in connection with the Storrs Experiment Station. During
the past two years the Department has cooperated in this investiga-

tion in such ways as have already led to most useful results.

In the past year four respiration experiments were made with men
in which the income and outgo of carbon and nitrogen were deter-

mined. The measurement of hydrogen, which has thus far defied

experimenters, was not entirely successful, but the errors have been
reduced to a small amount, and it is hoped that the modifications of
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the apparatus already undertaken may reduce them still more and
thus accomplish the accurate determination of this element in the

income and outgo of the body. The measuring of the income and
outgo of the other elements, as sulphur, phosphorus, and the metals,

is not especially difficult. So far as the balance of matter is concerned,
therefore, reasonable success seems to be well assured.

The determination of income and outgo of energy involves numer-
ous difficulties. The potential energy of the food is shown by the

bomb calorimeter. That of the materials consumed or stored in the

body is inferred from the balance of nitrogen, carbon, and hydrogen
as shown by the respiration experiments. The outgo of energy is to

be sought in the heat given off: from the body, in the external muscu-
lar work performed, and perhaps in other waj^s not yet explained.

In the apparatus at Middletown arrangements are made for the meas-
urement of the heat given oif from the body. Such measurements
have been made in several experiments, but some minor details of

manipulation still remain to be perfected before the determinations
are absolutely accurate. The success already attained, however, gives
reason to hope for satisfactory results in the very near future. De-
vices are already being planned for measurement of the heat equiva-
lent of the external muscular work.
In the respiration experiments the subjects have remained in the

apparatus for periods varying from fifty-six hours to twelve days.
As respiration experiments, these are much more detailed and com-
plete than any others thus far made known. The detailed reports

are already in the possession of the Department and will be given to

the public in due time.
The character and amount of work performed in connection with

the nutrition investigations during the past year is indicated in the
following brief summary

:

INVESTIGATIONS.

Connecticut.—At Middletown, under immediate direction of the special agent in
charge, in cooperation with the Storrs Experiment Station and Wesleyan Univer-
sity: Analyses of food materials, including specimens collected in Middletown,
New York, Pittsburg, Chicago, and elsewhere; investigations with the bomb
calorimeter of the heats of combustion of the materials used for the food of man;
experiments upon the digestibility of food materials by healthy men; researches
on metabolism with men in a respiration calorimeter, including studies of the
income and outgo of matter in respiration experiments and studies on the income
and outgo of energy with calorimetric experiments; work on the improvement
of the bomb calorimeter and the respiration calorimeter.
Maine.—AtOrono,in cooperation with the Maine State College: Two dietary

experiments in the students' boarding house with different classes of food mate-
rials, including analyses, one especial question being the nutritive value of milk
as compared with other animal food materials; experiments on the baking of bread
at different temperatures and the chemical changes involved.
New York City.—In cooperation with the Society for Improving the Condition

of the Poor: Studies of food supply and of 10 dietaries of families in the congested
districts of the city, with analyses of food materials used; studies of milk supply
in different parts of New York City, and especially in the poorer districts, with
analyses of specimens of milk. In connection with these studies, the amounts and
costs of the food, together with numerous sociological data, were obtained. The
studies of the milk supply included observations of the actual amounts sold to
retail consumers for a quart, and the prices paid.
New Jersey.—At New Brunswick, in cooperation with the New Jersey State

Experiment Station: Studies of the milk supply of several cities, including quality,
composition, nutritive value, and price of milk as actually delivered to consumers.
Pennsylvania.—At Pittsburg, in cooperation with the Pennsylvania (female)

College: Studies of 2 dietaries of iron-workers' families in Pittsburg, with analyses
of food materials used.
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Alabama.—In cooperation with the Tuskegee Normal Institute: Studies of die-
taries of typical families of plantation negroes in the neighborhood of Tuskegee.
The kinds and amounts of food consumed were carefully determined, and various
observations were made regarding the conditions under which these families live,
as they were believed to represent a very large class of negroes in the so-called
Black Belt. A considerable number of specimens of the food materials were ana-
lyzed by the Alabama Agricultural Experiment Station at Auburn.

Tennessee.—AtKnoxville, in cooperation with the University of Tennessee: Two
dietary studies of mechanics' families, with analyses of the food materials used;
studies of the chemical composition and nutritive value of beef, mutton, and
poultry grown in East Tennessee; experiments on the digestibility of different
food materials by healthy men.
New Mexico.—At Lascruces, in cooperation with the New Mexico Agricultural

Experiment Station: Studies of 2 dietaries of native Mexican families, with anal-
yses of food materials used in these dietaries and of other food products of New
Mexico.
North Dakota.—At Fargo, in cooperation with the North Dakota Agricultural

College: Dietary study of the college ladies' boarding house, with analyses of food
materials used; analyses of flours and studies of the influence of smut upon the
development of the wheat grain, and its effect upon the flour and bread products.
Minnesota.—At St. Anthony Park, in cooperation with the Minnesota Agricul

tural Experiment Station: Effect of cooking upon the composition of potatoes;
digestibility of potatoes; digestibility of eggs in pepsin solution.
Illinois.—At Chicago, in cooperation with the Hull House: Studies of dietaries

of families in congested districts, with analyses of food materials used.
Indiana.—At Lafayette, in cooperation with Purdue University: Studies of

carbohydrates of wheat and maize, and of flour and bread therefrom; the action of
enzyniic ferments upon starches of different origins.

ADMINISTRATIVE AND EDITORIAL WORK.

Visiting different localities to make arrangements for investigations.
Correspondence and other official routine business.
Immediate supervision of the investigations in Middletown. Conn., and New

York City.
Preparation of publications of which the authorship belongs entirely to the

officers and special agents of the Department.
Verifying the data of reports of investigations made in various places by

cooperation with the Department.
The completion and compilation of analyses of food materials.
Editing and proof reading of bulletins and reports.

As the nutrition investigations have become more thoroughly organized and
more widely known, the correspondence and other routine business connected with
this work have greatly increased. The work of verifying the tabulated data
reported by the workers in different places, as well as of calculating the results of
analyses, determinations with the bomb calorimeter, and the complicated data of
the respiration experiments, has been much greater than heretofore.

PUBLICATIONS.

The following publications have been issued by this office during
the past year in connection with the work in nutrition investigations:

The Chemical Composition of American Food Materials (Bulletin

No. 28) contains summary tables giving the maximum, minimum, and
average of all the analyses of American food products made up to the
date of its publication, excepting butter and other dairy products.
More than 2,600 analyses were included in this bulletin, and in its

present form this standard table of food analyses is more complete and
satisfactory than any similar table which has preceded it%
Dietary Studies at the University of Tennessee in 1895 (Bulletin

No. 29) contains a detailed report of four dietary studies made by
C. E. Wait, professor of chemistry in the University of Tennessee, with
comments on these investigations, especially as compared with those
made elsewhere by the special agents of the Department. "Three of

the dietaries are those of a club of students connected with the
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University, and the fourth is that of a typical mechanic's family in

eastern Tennessee."
Dietary Studies at the University of Missouri in 1895 and data

Relating to Bread and Meat Consumption in Missouri (Bulletin No.
31) is a detailed report of investigations by Profs. H.. B. Gibson,

S. Calvert, and D. W. May of the University of Missouri, with com-
ments by the special agents of the Department. Two dietary studies

of a students' club at the University of Missouri, and an investigation

of the relative bread and meat consumption in families in the State
are included in this report.

Dietary Studies at Purdue University, Lafayette, Ind., in 1895
(Bulletin No. 32), contains a detailed report of investigations by W. E.
Stone, professor of chemistry in Purdue University, with comments
by the special agents of the Department. Two dietary studies, one
with the family of a teacher and the other with the family of a
mechanic, are included in this bulletin. "The dietary study with
the teacher's family is particularly interesting, since it corresponds
quite closely with the current dietary standards, and at the same time
the cost is very moderate. It is a good example of what may be
accomplished by judicious expenditure of money and careful selection

of available food materials."

Meats: Composition and Cooking (Farmers' Bulletin No. 34) sum-
marizes the results of investigations regarding the nutritive value of

different kinds of meat, and points out some of the things which should
be considered in the cooking of meats for different purposes. A sum-
mary table appended to this bulletin was based upon all the available
data regarding the composition and fuel value of American meats.
Four large charts, in colors, illustrating the practical results of food

investigations, were printed at the Weather Bureau and sent out as
publications of this office. These charts have been distributed to

universities, colleges, normal, technical, and professional schools,

cooking schools, high schools, and academies.
A series of schedules to be used in recording nutrition investiga-

tions have been published during the year, with a view to securing
uniformity and comparability of the data obtained in these investiga-
tions.

The following bulletins have also been completed in manuscript
and will soon be submitted for publication: A detailed compilation
of analyses of American food materials ; a report on investigations on
bread and milk in New Jersey, and one dietary study of a mechanic's
family; a report on investigations on the carbohydrates of wheat and
maize, and of flour and bread; milk as food; and fish as food. The
results of other investigations, and especially of experiments with the
respiration calorimeter, have been received and are being put in final

form for publication.
One thing which has been emphasized bj^ the Department work in

this line, especially among the colleges and experiment stations, is

the need of compilation of the results of inquiry in this country and
in Europe. The wide dispersion and large amount of the literature
of this subject have not been fully known even to those most familiar
with such studies. The necessity of reducing the material already
published in different languages to such form as will make it avail-
able to our students and investigators is fundamental. Unless this
is done there will be reduplication of work and costly errors which
might easily have been avoided. The Department has already done
considerable work to supply this deficiency, and its efforts in this
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direction should be continued. The results of such analyses of Amer-
ican materials used for the food of man as were available up to Juby 1,

1896, have been collated and are now ready for publication. The
materials included are those which are ordinarily sold in the market,
and the value of which is due to their content of the nutrients, pro-
tein, fats, and carbohydrates. Unground cereals have been excluded,
and only a portion of the analyses of milk, sugar, and other materials
commonly examined to detect adulteration have been given. The
number of analyses collated is over three thousand. These include a
large number made by the Division of Chemistry of this Department,
and by Professor Atwater in connection with the World's Columbian
Exposition. It is interesting to note that over one-half of these have
been made so lately that they still await publication. A summary
table based upon the detailed compilation has already been published,
and supplies a long-felt need for a reliable standard table which might
be generally used in computing the nutritive values of our ordinary
food materials. This alone, it is believed, would justify much more
than the whole expenditure thus far incurred in the inquiry.

Reference is made in another place to the compilation of the inves-
tigations on metabolism. A large amount of the work on this com-
pilation has been done in connection with the nutrition investigations.

It is hoped that opportunity may hereafter be afforded for the con-
tinuance of this important work on other subjects relating to the
science of nutrition.

CONTINUANCE OF THE INVESTIGATIONS.

Congress having provided for the continuance of nutrition investi-

gations during the present fiscal year, arrangements have been made
for carrying them on in accordance with the general plan outlined

above. In most cases the work already begun needs to be continued
in the same manner and in the same locality until more complete data
or more conclusive results are obtained. An effort will be made, how.-

ever, to broaden somewhat the range of studies on food supply and
consumption. It is hoped to complete arrangements for some such
studies on the Pacific Coast. The amount of money available for this

work, even when used in conjunction with the funds contributed by
the different institutions cooperating with the Department in this

enterprise, is not sufficient to justify further extension of these inves-

tigations. The number and complexity of the problems requiring

investigation before a complete science of the nutrition of man can be
established and the extent and variety of the data to be collated before

a just and exact knowledge of the food supply and food habits of our
people can be obtained, with reference to definite suggestions for

more wholesome and economical dietaries, make it imperative to con-

fine the use of the limited funds at the disposal of the Department
for nutrition investigations in those lines which are most immediately
pressing.
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APPENDIX.

CIRCULAR NO. 29.—WORK AND EXPENDITURES OF AGRICUL-
TURAL EXPERIMENT STATIONS.

In connection with examinations of the work and expenditures of the agricul-

tural experiment stations established in accordance with the act of Congress of
March 2, 1887, under authority given to the Secretary of Agriculture by Congress,
questions have arisen which have seemed to make it advisable to formulate the
views of this Department on certain matters affecting the management of the
stations under that act. The statements given below have therefore been pre-

pared to cover the points which seem to require special attention:

EXPENDITURES FOR PERMANENT SUBSTATIONS.

This Department holds that the expenditure of funds appropriated in accord-
ance with the provisions of the act of Congress of March 2, 1887, for the mainte-
nance of permanent substations, is contrary to the spirit and intent of said act.

The act provides for an experiment station in each State and Territory, which
except in cases specified in the act, is to be a department of the college established
under the act of Congress of July 2, 1862. The objects of the stations as defined
in the first-mentioned act are evidently of such a character as to necessitate the
services of scientific and expert workers. Most of the lines of investigation named
in the act are general rather than local, and involve scientific equipment and work.
It is obviously the intent that the stations established under this act shall carry on
important investigations which shall be of general benefit to the agriculture of
the several States and Territories. The sum of §15,000 which is annually appro-
priated by Congress under this act for each station is only sufficient to carry out
a limited number of investigations of the kinds contemplated by the act.

As the work of the stations in the different States has developed, it has been
found necessary to limit rather than expand the lines of work of the individual
stations. Thorough work in a few lines has been found much more effective and
productive of more useful results than small investigations in numerous lines.

When we consider the nature of the investigations, the amount of money provided
for the work of each station, and the fact that the act expressly provides for only
a single station in connection with each college, it becomes very clear that expend-
itures such as are necessary to effectively maintain permanent substations ought
not to be made from the funds granted by Congress to the States and Territories
for experiment stations. The maintenance of permanent substations as a rule
involves the erection of buildings and the making of other permanent improve-
ments. The sums of money which can be expended for permanent improvements
under the act of Congress aforesaid are so small that it is clear they were not
intended to meet the needs of more than one station in each State and Territory.
When the legislature of a State or Territory has given its assent to the provi-

sions of the act of Congress of March 2, 1887, and has designated the institution
which shall receive the benefits of said act, it would seem to have exhausted its

powers in the matter. The responsibility for the maintenance of an experiment
station under said act devolves upon the governing board of the institution thus
designated. If the legislature of the State or Territory sees fit to provide funds
for the equipment and maintenance of other experiment stations and to put them
under the control of the same governing board, well and good, but this does not
in any way diminish the responsibility of the board to administer the funds granted
by Congress in accordance with the provisions of said act.

The wisdom of Congress in limiting the number of stations to be established in
each State and Territory under the aforesaid act has been clearly shown by the
experience of the few States and Territories which have attempted the mainte-
nance of substations with the funds granted under said act. The expense of main-
taining substations has as a rule materially weakened the central station, and the
investigations carried on at the substations have been superficial and temporary.
It is granted that in many States and Territories more than one agricultural experi-
ment station might do useful work, and in some States more than one station have
already been successfully maintained; but in all these cases the State has given
funds from its own treasury to supplement those given by Congress. It is also
granted that experiment stations established under said act of Congress and hav-
ing no other funds than those provided by that act will often need to carry on
investigations in different localities in their respective States and Territories, but
it is held that this should be done in such a way as will secure the thorough
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supervision of such investigations by the expert officers of the station and that
arrangements for such experimental inquiries should not be of so permanent a
character as to prevent the station from shifting its work from place to place as cir-
cumstances may require, nor involve the expenditure of funds in such amounts
and in such ways as will weaken the work of the station as a whole.
As far as practicable the cooperation of individuals and communities benefited

by these special investigations should be sought, and, if necessary, the aid of the
State invoked, to carry on enterprises too great to be successfully conducted within
the limits of the appropriation granted by Congress under the act aforesaid.

PURCHASE OR REXTAL OF LANDS FOR AGRICULTURAL EXPERIMENT STATIONS.

This Department holds that the purchase or rental of land by the experiment
stations from the funds appropriated in accordance with the provisions of the act of
Congress of March 2, 1887, is contrary to the spirit and intent of said act. The act
provides for "paying the necessary expenses of conducting investigations and
experiments and printing and distributing the results: * * * Provided, how-
ever, That out of the first annual appropriation so received by any station an
amount not exceeding one-fifth may be expended in the erection. "enlargement, or
repair of a building or buildings necessary for carrying on the work of such sta-
tion: and thereafter an amount not exceeding 5 per centum of such annual appro-
priation may be so expended." The only reference to land for the station in the
act is in section 8. where State legislatures are authorized to apply appropriations
made under said act to separate agricultural colleges or schools established by the
State "which shall have connected therewith an experimental farm or station."'

The strict limitation of the amount provided for buildings and the absence of any
provision for the purchase or rental of lands, when taken in connection with the
statement in the eighth section which treats the farm as m a sense a necessary
adjunct of the educational institution to which the whole or a part of the funds
appropriated in accordance with said act might in certain cases be devoted, point

.

to the conclusion that it was expected that the institution of which the station is

a department would supply the land needed for experimental purposes and that
charges for the purchase or rental of land would not be made against the funds
provided by Congress for the experiment station. This conclusion is reenforced
by considerations of a wise and economic policy in the management of agricultural
experiment stations, especially as relating to cases in which it might be desirable
for the station to have land for experimental purposes in different localities. The
investigations carried on by the stations in such cases being for the direct benefit
of agriculture in the localities where the work is done, it seems only reasonable
that persons or communities whose interests will be advanced by the station work
should contribute the use of the small tracts of land which will be required for
experimental purposes. Experience shows that in most cases the stations have
had no difficulty in securing such land as they needed without expense, and it is

believed that this may be done in every case without injuriously affecting the
interests of the stations.

EXPENDITURES BY AGRICULTURAL EXPERDIEXT STATIOXS FOR CARRYING OX FAR3I
OPERATIOXS.

This Department holds that expenses incurred in conducting the operations of

farms, whether the farms are connected with institutions established under the
act of Congress of July 2. 1862. or not. are not a proper charge against the funds
appropriated by Congress for agricultural experiment stations in accordance with
the act of Congress of March 2, 18ST, unless such operations definitely constitute

a part of agricultural investigations or experiments planned and conducted in

accordance with the terms of the act aforesaid under rules and regulations pre-

scribed by the governing board of the station. The performance of ordinary farm
operations by an experiment station does not constitute experimental work.
Operations of this character by an experiment station should be confined to such
as are a necessary part of experimental inquiries. Carrying on a farm for profit,

or as a model farm, or to secure funds which may be afterwards devoted to the
erection of buildings for experiment-station purposes, to the further development
of experimental investigations, or to any other purpose, however laudable and
desirable, is not contemplated by the law as a part of the functions of an agricul-

tural experiment station established under the act of Congress of March 2, 1881.

Section 5 of that act plainly limits the expenditures of funds appropriated in

accordance with said act to " the necessary expenses of conducting investigations

and experiments and printing and distributing the results."'
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FUNDS ARISINC4 FROM THE SALE OF FARM PRODUCTS OR OTHER PROPERTY OF AN
AGRICULTURAL EXPERIMENT STATION.

This Department holds that moneys received from the sales of farm products or

other property in the possession of an agricultural experiment station as the result

of expenditures of funds received by the station in accordance with the act of

Congress of March 2, 1887, rightfully belong to the experiment station as a depart-

ment of the college or other institution with which it is connected, and may be
expended in accordance with the laws or regulations governing the financial

transactions of the governing board of the station, provided, however, that ail

expenses attending such sales, including those attending the delivery of the prop-
erty into the possession of the purchaser, should be deducted from the gross

receipts from'the sales and should not be made a charge against the funds appro-
priated by Congress.

LIMIT OF EXPENDITURES OF EXPERIMENT STATIONS DURING ONE FISCAL YEAR.

This Department holds that expenses incurred by an agricultural experiment
station in any one fiscal year to be paid from the funds provided under the act of

Congress of March 2, 1887, should not exceed the amount appropriated to the sta-

tion by Congress for that year, and especially that all personal services should be
paid for out of the appropriation of the year in which they were performed, and
that claims for compensation for such services can not properly be paid out of the
appropriations for succeeding years. The several appropriations for experiment
stations under the aforesaid act are for one year only, and officers of experiment
stations have no authority to contract for expenditures beyond the year for which
Congress has made appropriations.
This is plainly implied in the act aforesaid, inasmuch as section 6 provides that

unexpended balances shall revert to the Treasury of the United States, "in order
that the amount of money appropriated to any station shall not exceed the amount
actually and necessarily required for its maintenance and support." The annual
financial report rendered in the form prescribed by this Department should in every
case include only the receipts and expenditures of the fiscal year for which the report
is made.

EXPENDITURES BY AGRICULTURAL EXPERIMENT STATIONS FOR A WATER SYSTEM
TO BE CHARGED UNDER "BUILDING AND REPAIRS."

This Department holds that expenditures by agricultural experiment stations
from the funds appropriated in accordance with the act of Congress of March 2,

1887, for the construction of wells, cisterns, ponds, or other reservoirs for the stor-

age of water, and for piping and other materials for a system of storing and dis-

tributing water, are properly charged under abstract 18 in the schedule for finan-
cial reports prescribed by this Department as being for improvements on land
which have hitherto been held to come under the head of "building and repairs."
The fact that a water system may be a necessary adjunct of certain experimental
inquiries does not affect the case, inasmuch as the limitations on expenditures for
improvements contained in section 5 of the act of Congress of March 2, 1887,
expressly stipulate that these improvements shall be such as are necessary for car-
rying on the work of the station.

EXPENDITURES BY AGRICULTURAL EXPERIMENT STATIONS FOR MEMBERSHIP IN
AGRICULTURAL AND OTHER ORGANIZATIONS.

This Department holds that membership fees in associations and other organi-
zations are not a proper charge against the funds appropriated by Congress in
accordance with the act of March 2, 1887, except in the case of the Association of
American Agricultural Colleges and Experiment Stations, which is held to be an
essential part of the system of experiment stations established under said act.

THE BORROWING OF MONEY TO PAY THE EXPENSES OF AGRICULTURAL EXPERI-
MENT STATIONS.

This Department holds that experiment station officers have no authority to
borrow money to be repaid out of appropriations made under the act of Congress
of March 2, 1887, and that charges for interest can not properly be made against
funds appropriated under that act.

A. C. True, Director.
Approved:

J. Sterling Morton, Secretary.

Washington, D. C, March 10, 1896.





REPORT OE THE SPECIAL AGENT AND ENGINEER, FOR ROAD
INQUIRY.

U. S. Department of Agriculture,
Office of Road Inquiry,

Washington, D. C, September 4, 1896.

Sir: I have the honor to submit herewith a report of the operations

of the Office of Road Inquiry for the fiscal year ending June 30, 1896.

Respectfully,
Roy Stone,

Special Agent and Engineer.
Hon. J. Sterling Morton,

Secretary.

WORK OF THE YEAR.

The Office of Road Inquiry, instituted Octobers, 1893, has continued
its work during the past fiscal year under the same plans and methods
as were indicated by the Secretary of Agriculture at its organization,

and has constantly availed itself of voluntary assistance in many
directions. Its work has been thoroughly acceptable to the various
State organizations engaged in the work for road improvement as well
as to the governments of the States, and has undoubtedly stimulated
as well as assisted the general movement in this direction.

ROAD IMPROVEMENT CONVENTIONS.

In October", 1895, a very successful National Road Parliament, rep-
resenting thirty-two States, was held at Atlanta, Ga. , and during the
year two governors of States, those of Arkansas and Michigan, have
officially called State conventions for the organization and furtherance
of this movement. These conventions were largely attended, and will

undoubtedly result in great advancement of the cause. Most of the
legislatures which have been in session have undertaken action in
the various lines of legislation necessary.

ROAD CONSTRUCTION.

Actual construction of improved roads has progressed steadily in
many States, notwithstanding the depression in finances and indus-
tries, and it is safe to estimate that nearly 1,000 miles of first-class

highways have been constructed during the year.
The methods of authorization of road improvement and of con-

struction of roads and payment of the cost thereof are still as various

H. Doc 6 10 145
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as before, each State having practically its own system, and this office
has occupied itself to a considerable extent in observing the advantages
and disadvantages of the various methods employed, both as to com-
parative excellence in construction and as to comparative ease in the
burden of cost. Through this inspection it has become very apparent
that a State supervision is highly necessary to the economical and
effective construction of improved highways.
In cases where counties have acted independently, the actual super-

vision and direction have been too often remitted to the local township
officials, and by this means the old barriers to thorough and good road
work have been continued in full force. The neighborhood influ-

ences, political or otherwise, which almost invariably control the
action of local officials, have resulted in the failure to relocate roads
where relocation was required, and to properly inspect materials and
guard against mistakes in construction. The result has been in many
cases a waste, or worse than waste, of the money expended, from the
fact that a large expenditure on a mislocated road will generally pre-
vent any future correction of its location, and that the macadamizing
of roads on steep grades is more often an injury than a benefit.

The States which are proceeding under a State-aid system, or a sys-
tem of direct State construction, are doing excellent work.
The use of convict labor on road improvement has steadily extended,

particularly in the Southern States, and almost invariably with good
results.

PUBLICATIONS.

The publications of the office have been less numerous than in the
year preceding, but are of practical value. They comprise

:

Circular No. 18. Report of Legislative Commission of Virginia Road Improve-
ment Association.

Circular No. 19. Total Traffic of Country Roads and its Cost.
Circular No. 20. Comments on Systems of Maintaining Country Roads.
Circular No. 21. Methods of Constructing Macadamized Roads in Great Britain.
Circular No. 22. Appeal for State Organization in Tennessee.
Circular No. 23. Money Value of Good Roads to Farmers.
From Yearbook, 1894: Best Roads for Farms and Farming Districts. State High-

ways in Massachusetts. Improvement of Public Roads in North Carolina.
From Yearbook, 1895: Cooperative Road Construction.

In addition to this list, Bulletin No. 20 will give an account of the
construction of experimental roads in and near the exposition grounds
at Atlanta, Ga., together with the traction tests of various vehicles on
roads of different grades and surface.

EDUCATIONAL COOPERATION.

The office has made an effort to secure the cooperation of the edu-
cational department of the Government and of educational organiza-
tions, officials, and teachers throughout the United States in its work,
and to that end has corresponded with the Commissioner of Education
of the United States and all the State and county superintendents of

schools, and addressed the National Teachers' Convention held at Buf-
falo. Very favorable responses have been received from the Commis-
sioner of Education and many of the State and county superintendents,
and it is to be hoped that a successful cooperation in this work will be
established, and that not only a sufficient amount of primary educa-
tion in road construction may be given in the country schools, but that
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some practical application of that instruction may be made in the

improvement of highways in the neighborhood of schoolhouses and.

in the daily care of roads throughout school districts.

Many new local organizations for road improvement have been
formed during the year, with such assistance and cooperation as this

office has been able to give.

Perhaps the most effective work that has been done has been in

attending and addressing meetings of various organizations, and
especially of farmers' institutes throughout the country, but the lim-

ited force and means available have greatly narrowed this branch of

the work.
ROAD EXHIBIT AND TRACTION TESTS.

The construction of experimental roads in and near the exposition
grounds at Atlanta, Ga., together with the traction tests of various
vehicles on roads of different grades and surfaces, mentioned in the
last report, were highly successful in arousing interest in the general
subject and diffusing information thereon.

Several meetings of the National Road Parliament were held on the
grounds of the road exhibit in the exposition, and the practical tests

of the various roads were made in the presence of the members.
These roads were so grouped as to compare and contrast the good and
the bad roads, both as to their appearance and efficiency, and they
furnished a complete demonstration of the value of good roads as well

as an object lesson in their construction.
The scientific tests of traction were made by means of a tactometer,

built and operated under the supervision of Professor Carson, of the
University of Tennessee, from plans designed by this office, but modi-
fied and adapted by him. Upon this instrument, probably for the
first time in all traction tests, the power used in moving a load could
be read at any time from the roadside, making a very instructive and
effectual exhibition. For a more permanent record, however, it was
necessary to modify the instrument and make it a recorder as well.

This was done later, in Washington, under the supervision of the
assistant, Mr. Neely, in the manner fully described in Bulletin No. 20.

By this means very important graphic representations have been
made of the power used in hauling a given load over various roads.
The instrument as modified for this purpose has been named the
tractograph.

In addition to the traction tests made at the Atlanta exposition, a
valuable experiment was made to demonstrate the practical advan-
tages of wide tires over narrow tires and of wagons of which the front
wheels track inside the rear ones. This experiment is also detailed in

Bulletin No. 20.

PLANS FOE- THE ENSUING YEAR.

It is proposed for the ensuing year to give as much personal attend-
ance as possible upon farmers' conventions and institutes where a
portion of the time is devoted to the question of road improvement,
and at supervisors' meetings and special road improvement assem-
blies wherever they can be reached.
The department of agriculture of the State of Pennsylvania has

asked for the cooperation of the Office of Road Inquiry during the
numerous "good roads" days of the various farmers' assemblies
throughout the present summer and autumn and the 300 farmers'
institute meetings to be held during the coming winter.
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Many invitations are received from more distant States, with which
it is impossible to comply without more men and money.
This branch of the work can be very profitably combined with the

general inquiry branch provided for by the act of Congress. The lec-

turers wherever they go will naturally devote themselves to the
investigation of the sj^stems of road management, the methods of road
making and repairs, and the search for road-making materials,
together with a careful inspection of all newly constructed roads and
a general study of road conditions and needs.

COOPERATION WITH EXPERIMENT STATIONS.

Quoting from the last report

—

The appropriation establishing this inquiry provides for " enabling the Secre-
tary of Agriculture to assist the agricultural colleges and experiment stations
in disseminating information on this subject" (road making). No practicable
method has heretofore been discovered for carrying out this provision, but upon
consultation with the director of experiment stations I am disposed to recommend
the object-lesson method of disseminating such information by means of roads
constructed for actual use on or adjacent to farms of experiment stations, such
roads to be laid out and constructed under the supervision of this office. This
would accomplish a treble purpose—first, in the economic administration of these
farms; second, in the instruction of those concerned in road making; and, third,

in presenting the advantages of good roads to the visiting public.

r It is to be regretted that no definite progress has been made in this

direction, although a strong interest has been manifested in the pro-
posal by the officers and directors of the colleges and experiment sta-

tions. Object-lesson roads should be made with great care, not
merely to serve as samples of the best that is practicable, but to be so
adapted to the several locations as to show the best uses of the local

materials. For this purpose a careful inspection and study of each
locality must be made by a competent engineer of more than ordinary
experience and judgment in road building. This has been impracti-
cable under the present appropriation, but it may also be profitably

combined in the future with the proposed duties of the itinerant rep-

resentatives of the office. A beginning can be made in this direction

under the present appropriation, and a full development in the fol-

lowing year if the appropriation is sufficient. It is believed that for

the expense of the actual road building a cooperation can be estab-

lished that will distribute the cost so that it may fall very lightly upon
all concerned. The State, county, and township and neighborhood in

which the experiment station is located will all have an interest in the
work, and the college and station will doubtless render assistance, so

that a very moderate contribution on the part of the Government,
together with the necessary supervision of construction, will be all

that is necessary on its part.

BROADENING THE INQUIRY.

The acknowledged usefulness of this office in its narrow field has
led the friends of the road movement to urge the extension and broad-
ening of the inquiry; and accordingly a joint resolution was intro-

duced in Congress providing that the "inquiries and investigations

relating to public roads " be extended to the following subjects, namely

:

First. The scientific location of highways on the public domain.
Second. The practical use that can be made of the U. S. Geological Survey in

the discovery of road materials.
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Third. The methods and conditions under which free testing of road materials
can be afforded.
Fourth. The feasibility and most practical methods of securing instruction in

road building at agricultural colleges, the Military Academy, and all institutions
having military instructors.

Fifth. What measures can be adopted to secure the general reduction of trans-
portation rates on road materials.

And for the furtherance of these inquiries and investigations the Secretary of

Agriculture is authorized to request the cooperation of the Secretary of War, the
Secretary of the Interior, and the Interstate Commerce Commission.

This resolution was passed by the House and remains pending in

the Senate. Should this resolution be finally passed or its substance
incorporated in the Agricultural appropriation bill, a very consider-
able additional labor would devolve upon this office, as it must neces-
sarily take the lead in the entire investigation.

ESTIMATES.

In view of the foregoing and without going into details, which is

obviously impracticable, an increase in the appropriation for the Office

of Road Inquiry for the year ending June 30,1898, to the total amount
of $15,000 is respectfully recommended.





REPORT OF THE CHIEF OF THE SEED DIVISION.

U. S. Department of Agriculture,
Seed Division,

Washington, D. C, June 30, 1896.

Sir : In compliance with the instructions contained in your commu-
nication of June 27, 1896, I have the honor to submit the accompany-
ing report of the operations of the Seed Division from October 1, 1895,

to June 30, 1896. The period from July 1, 1895, to October 1, 1895, is

covered by the report of my predecessor, Mr, M. E. Fagan, submitted
on October 1, 1895.

The undersigned assumed charge of the Seed Division on May 1,

1896, relieving Mr. M. E. Fagan, resigned.

Respectfully,
C. J. Ashton,

Chief.
Hon. J. Sterling Morton,

Secretary.

THE WORK OF THE SEED DIVISION FROM OCTOBER 1, 1895, TO
JUNE 30, 1896.

DISTRIBUTION OF SEED.

On March 31, 1896, a contract was made by the Department of Agri-
culture with Messrs. D. Landreth & Sons, Philadelphia, Pa., for the
purchase of 10,125,000 packets of vegetable seed of the weights and
varieties prescribed in the circular inviting bids issued from this

Department on March 18, 1896. These seed were to be put up in sealed
packages of 15 packets each, unless otherwise directed, and delivered
to the mails at Bristol, Pa., labeled and franked with addresses to be
furnished by the Department of Agriculture. a On March 31, 1896, a
contract was also made by the Department with Messrs. L. L. May &
Co., St. Paul, Minn., for the purchase of 1,000,000 packets, averaging

a In accordance with the wishes of Congress, this contract was amended on April
6, 1896, so as to provide for packages of 5 packets each in place of 15.

151



152 REPORT OF THE SECRETARY OF AGRICULTURE.

300 packets to the pound, of rare and choice varieties of flower seed.
These seed were to be put up in packages of 5 packets each and deliv-
ered to the mails at St. Paul in a similar manner to those furnished
by Messrs. Landreth & Sons at Bristol. The duty of receiving, pre-
paring, counting, and forwarding franks for the transmission of these
seed through the mails in accordance with the orders of Senators, Rep-
resentatives, and Delegates in Congress, and the Secretary of Agri-
culture was assigned to this division. Mr. E. S. Harnden, special
agent of the Department, supervised the delivery and forwarding of
the vegetable seed from Bristol, and Mr. George McMillan, special
agent, supervised the delivery and forwarding of those sent from St.

Paul.
The first orders for the delivery of both flower and vegetable seeds

were forwarded from this division to the contractors at St. Paul and
Bristol, respectively, on the 11th of April. These orders continued
to be sent until the 29th of May, on which date he last order for vege-
table seed was forwarded to Bristol. On June 5 all orders for vegetable
seed having been filled, the small balance of seed remaining in the
hands of the contractors at Bristol was ordered sent to the Depart-
ment at Washington. The last order for flower seed was forwarded
to St. Paul on June 6, and on June 12 the balance left at St. Paul,
after all orders from the Department had been filled, was directed sent
to Washington.

In addition to the regular Congressional quota of two-thirds of the
entire lot of seed purchased, prescribed by law, the Secretary of Agri-
culture directed that each Senator, Representative, and Delegate be
given 1,000 additional packages of vegetable seed and 40 packages
of flower seed on application. As will be seen in the accompanying
table, nearly all of the Senators and Representatives applied for and
received this extra amount of seed. The seed expended in this way
were taken from the amount remaining to the Secretary's credit after
the regular Congressional distribution had been made.
The accompanying tables will show the distribution of these seed.

GOVERNMENTAL AND CONGRESSIONAL DISTRIBUTION OF SEEDS.

The following statement shows the number of packages (of 5

packets each) sent out by mail from Bristol, Pa. , by David Landreth &
Sons, contractors for furnishing vegetable seed, and from St. Paul,
Minn., by L. L. May & Co., contractors for furnishing flower seed, on
orders given by the Department of Agriculture through the Division
of Seeds:

Description of seed.

For Sena-
tors, Repre-
sentatives,
and Dele-
gates in
Congress.

To corre-
spondents

of the
Division of
Statistics.

To miscel-
laneous
appli-
cants, a

Total.

Packages.
1, 774, 536

143, 180

Packages.
191,993
42,694

Packages.
58, 471
14, 126

Packages.
2,025, (ill!)

200,000

Total --. 1,917,716 234,687 72,597 2,225,000

a This includes balance turned over to Department, orders of Secretary and Assistant Seen
tary, Weather Bureau, miscellaneous applicants, and Kickapoo Indians.
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The following statement shows the number of packages (of 5 packets
each) of vegetable and flower seeds ordered sent out by mail from
Bristol, Pa. , and St. Paul, Minn. , by the Department of Agriculture
through the Division of Seeds

:

Orders. Vegetable
seed.

Flower
seed.

First Congressional quota
Second Congressional quota
Additional Congressional quota
Orders of Secretary of Agriculture
Orders of Assistant Secretary of Agriculture
Orders of Division of Statistics...

Orders of Weather Bureau
To miscellaneous applicants
To Kickapoo Indians .

Balance turned over to Department

Total....

Packages.
1,314,832

380, 957
78, 747
17,656
2,812

191,993
7,625

27, 519
500

2,359

Packages.
121,918
15,445
5,784

159
1,936
42,694

i, 025, 000

8,947

"3,"i27

200,000

DISTRIBUTION OF FARMERS' BULLETINS.

The work of receiving and distributing Farmers' Bulletins was
assigned to this division on October 1, 1895. This distribution included
those sent out under Congressional orders and to miscellaneous appli-

cants. The allotment of these bulletins to each Senator, Representa-
tive, and Delegate in Congress for the current fiscal year was 4,000
copies. After the 1st of May it was found that many Members
were desirous of obtaining additional copies, and the division was
directed to give all Senators and Representatives applying therefor
2,000 additional copies. These additional bulletins were taken from
those remaining on hand uncalled for by Members of Congress. The
following table will show the number of Farmers' Bulletins received
and distributed by this division from October 1, 1895, to June 30, 1896,
inclusive

:

Statement showing number of Farmers' Bulletins on hand October 1, 1895; also
number received and distributed monthly from October 1, 1895, to June SO, 1896,
and number on hand July 1, 1896.

Dates.
Bulletins
on band.

Bulletins
received.

Congres-
sional dis-
tribution.

Miscella-
neous dis-
tribution.

October 1, 1895
Copies.
457,065

Copies. Copies. Copies.

October, 1895 82,900
53,100
50.700
140,900
169, 600
454, 875
265, 000
100,300
359, 900

34, 925
71, 228
91,255

142, 450
209, 105
194, 853
116,605
164, 510
243, 609

27, 195
19, 879
12, 368
16, 620

February, 1896 34, 695
March, 1896 18, 682
April, 1896 58, 575
May, 1896 53, 275
June, 1896 41,066
July 1,1896. 583,445

Total 1,677,275 1,268,540 282, 355

RECAPITULATION.
Copies.

Bulletins on band October 1, 1895 -... 457,065
Bulletins received from October 1, 1895, to June 30, 1896 ..-. 1,677,275

2,134,340

Bulletins on hand July 1,1896 583,445
Bulletins distributed from October 1, 1895, to June 30, 1896 1, 550, 895

2,134,340
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MISCELLANEOUS WORK.

In addition to the foregoing, the following miscellaneous work was
done in the mailing room of this division for other divisions of the
Department during the period from October 1, 1895, to June 30, 1896:

For Division of Statistics 448,155 pieces of mail were enveloped and sent ont
and 18,600 addressed franks attached to envelopes.
For Division of Botany 7,445 pieces of mail were enveloped and sent ont.

For the Weather Bureau 2,182,000 cards, fonn 1043 A, were counted, put up, and
mailed to various stations in the United States.

For the Printing Office sheets to make up 10,000 copies of Circular No. 7, Section
of Foreign Markets, were folded and tipped; sheets to make up 5,000 copies Price
List of Publications were folded and sewed; sheets to make up 3,025 copies Circu-
lar No. 11, How to Select Good Cheese, were folded and sewed.



REPORT OF THE SPECIAL AGENT OK SEED DISTRIBUTION.

U. S. Department of Agriculture,
Office of Special Agent for the Purchase

and Distribution of Seeds,
Washington, D. C, November 2, 1896.

Sir : I have the honor to submit herewith the report of the distribu-

tion of vegetable seeds furnished this Department by D. Landreth &
Sons, of Philadelphia, Pa. , for the fiscal year ending June 30, 1896.

Respectfully,

Hon. J. Sterling Morton,
Secretary.

Enos S. Harnden,
Special Agent.

SEED DISTRIBUTION, 1896.

The special agent on seed distribution was appointed shortly after

the awards of the contracts for seed to Messrs. D. Landreth & Sons, of

Philadelphia, Pa., and to Messrs. L. L. May & Co., of St. Paul, Minn.,
for vegetable and flower seeds, respectively. The distribution of the
vegetable seedswas placed under the personal supervision of the special

agent, another agent being engaged to supervise the distribution of the
flowerseeds at St. Paul. Under this arrangement the writer of the pres-

ent report proceeded to Bristol, Pa. , where the seedhouse of the Messrs.
Landreth & Sons is situated, and where the vegetable seeds were to

be put up and mailed.
Through the courtesy of the Post-Office Department at Washington

a postal substationwas established with headquarters at the seed ware-
house, and a clerk placed in charge so as to permit of the seed bags being
mailed directly there and placed on board the cars at the seedhouse
itself without being transported to and handled in the Bristol post-

office. A great deal of time, labor, and expense was thereby avoided,
and the post-office authorities are entitled to the cordial thanks of the
Department for the saving thus effected.

The writer took charge of the work at Bristol on the 1st day of April,

1896.

The first shipment in the distribution of vegetable seeds for the
Department of Agriculture for the fiscal year ending June 30, 1896,

began on April 23. The last shipment, consisting of the balance then
155
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remaining on hand, was made June 6. Following is a list of each day's
shipment during the time of distribution:

Date.
tut -i ' MailMal1

> r>ank- Date. Mail
sacks

Mall
pack
ages.

April 23 RS7 87.000
is; 000
69; 000 .

64.417
40.079
4L358
43.429
32. 897
58.821
56. 782
67; 991
79.140
58. 165
65. 383
92. 992

Mav 13 385
223
349
258
472

78,000
33.000
70. 172
45 000

April 24 82
300
305
221
273
273
174
306

Mav 14
Mav 15
Mav 16

April 27
April 29.
April 30 Mav 18 Q-? x:x
Mavl Mav 19 926

j
87 932

Mav 2 Mav 20 903 ! 125.293
Mav 4 May 21 313

|
61 009

May 5 Mav 22 452 1 93.179
May 6 315 May23— _ 336 60.000
Mav 7 ; 385 Mav 25 424 1 73,095
Mav 8 1 376 Mav27 467 ' 61.421
Mav9 290

322
594

Mav 28 a 640 87 859
Mav 11 2.935 43 fWI
Mav 12

a To the Department of Agriculture at Washington.

The total weight of the entire lot of seeds, when placed on board the
mail cars, was estimated at 465,756 pounds, the cost of postage on
which would have been 874,520.96 if paid by private individuals at

the regular postage rate on seeds. Thirty mail cars were required to

transport this immense bulk. A careful estimate shows that the seeds
sent out by the Department of Agriculture during this distribution
were sufficient to plant the following acreage

:

Acres.

Melon, water 1. 152
Onion 1.183
Parsley 1,160
Parsnip 970
Pumpkin 1.161
Radish 1.737
Salsify 17

Spinach 37S
Squash 787
Tomato. 10.712
Turnip 1.088

Pease
Acres.

607
Beans . 1.134
Sweet corn 8, 348
Asparagus . . 35
Beet 2.985
Cabbage 21.038
Carrot 530
Cauliflower 228
Celery __ 892
Cucumber 3.266
E2:gulant 392
Kale 820
Lettuce 10.788
Melon, musk 2. 228

Total.... 73.641

This total of 73,644 acres is a trifle over 115 square miles of ground,
which area would make a strip of ground 1 rod in width and 36,817
miles in length, or nearl}^ 1-A- times the circumference of the earth, and
a fast express train traveling at the rate of 60 miles per hour along
this garden patch would require fifty-one days three hours and four-

teen minutes to pass from one end to the other; or, had the seed been
planted in a single row it would be 175,391 miles in length, more than
7 times the equatorial circumference of the earth.

Estimating each Congressional quota on a basis of 450 equal parts,

each Senator, Member, and Delegate ^YOukl receive sufficient seed to

plant a trifle more than 163^- acres to garden truck.

The cost to the Department of Agriculture of the 10,125,000 packets
of vegetable seeds amounted to 875,000, and adding the estimated cost

of mailing at the sum previously mentioned (874,520) the total expense
to the Government was 6149,520.
Samples of all seeds sent out were taken from the tables and

machines as the seeds were being put into the mailing packages, and
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at the end of each day's work the same were forwarded to the seed
laboratory in the Division of Botany, where they were carefully and
thoroughly tested by Mr. Gilbert H. Hicks, whose report testifies to

the satisfactory character of the seeds supplied.

A careful record was kept of all shipments of the blank franks,

where lots of more than 25 packages were mailed to one person, and
also of the miscellaneous lots of addressed franks from each Senator
and Member of Congress; and receipts were taken from the post-

master and the postal clerk furnished by the Post-Office Department
as fast as the seeds were shipped.
To show how thoroughly the seeds were distributed, what a wide

field was covered, and to what useful purposes the distribution of valu-
able seeds was devoted, the record of the packages mailed, showing by
whose order the seeds were mailed, to whom sent, the post-office

address, and the date they were sent out accompanies this report.

One hundred and sixteen thousand three hundred and twenty mail
packages were distributed on account of the Department to statistical

correspondents, correspondents of the Weather Bureau, and in answer
to requests from individuals in different States.
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aâ §^3^sJ|g
w^-ia dJi d~6og

S-iSTS fl © >£ d '

O U eg -^^s "

s* sS^S

— j- —
* i- -^ ~~ - l h n ^' ^ 2 —' -a v ^ -£ 7 ^ "^ •-*- *~ v it"^ -^^^jr^-^ri^^cgO]—

I

- : - c^ ^ :T i- .: ri j s^ :^i r : - .-i^ .-t ^ : :,: .1 -^ .1 - = ; .^c; ^ o
0«fflfe^p3PQop^oi>HSH<^ >qo^{»MS(^^ii.'?M<IW(i1mop^OHPm^:mfiH

B ^

3 S

M o

5 ^

H "9

P £
d d
d 3
5 "3

H. Doc. 6- 12



178 REPORT OF THE SECRETARY OF AGRICULTURE.

o o o o
>.PQPP

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OCM o o oPQQPQQQQQQQQQQQQQQQQQQPOPPQQPQPQQQQ.QQP

& 03^1 co
CO cc cc co X CC

c;cccocohc ic o — —
co co cc co ce cc cc ce — cc ?i cc o cc CC .— CC CC CC CT CC CC CC CC ' Jcocccccc = r5--ccioccc

111o 9 rt

O B co

|Sa

+3 (SJ.S
+-> - —

I

CO CO
•X X rH CO

fl^ co«
a
i|l|gls gills g|si§is las

-/. co

CO CO

B co'd

- , CO
1^ CO

tf c8:

ass

.9 9 .2 s S .S 8 ,25
8 CO

. I u Q O O OJj: 02 ^.^ ^S

; - o

S3
o o
OPS

g

"I
o
1*2

a
B cdOQ

tf'3
r

- £ ® B ®

i
a^N ^1*1

rO^-OT3^5<0 g^ ^.g o.g
r

i i S i i Iw^ffiSia

o



SEED DISTRIBUTION. 179

O O C C C— c

s3

133333333333^3
s3 p,

XX XX X X X X XXX

ss 3 a ss

• Cr !C • »Q • X -r $- • M X n
c r> — :n :^h :k o m n—

s3 s3 c3 s3 s3 d s3 c3 s3

:~~rr:
— OS = N x :

»&£

-

a-ti

3

B >c:

s iil

Sd^=p=
P ^ ~ o ,

5

go ©Q 2 s <d

^:
|g fl

»<JH

^gog,S^

bn A
X
s3

00 £

* ©
c3

©
d3

'5 s X
£ta ©
O 03

^ a:

.£<» d
x^ -«

d
© a &
54 S

o
o .

£3 KO
c's'J £3
dOQ . a „-

>P

Q
3

s3 tnO-P

S&d6dB

ST* ,2

£§boJ3Soooo««S^«»Sg?6m

§s

I'd

.£ 73.

£2

o3

B

o s^ a: o

£ffl

g "2^5,2^ g.2 s 5 5

6 6 6 6 6 6 6 d's* £^t!.S> i
-: a ~r^^^,^ai-'^'^

:ro^'C^'^^^'T'C^ © jM d ® fe X . * d fl • d • 2 fl <r]3 ,J
•

;

x g ^ H.Q£ x~ B 2 pUl B"-a 2- S-2 §

2 d <s g d

3 r g>r

^^

o
' ©

5 &D© Q,sag©

s©>:-s©i©o

|||^|§|©^

- = = r- = g sas
J- O IS ex© SC

-^s
03 S3

x as

d 3
o o
s ©
d d
03 c3

d j s

i!S'c~ 1

H xx ^^: x

>ii2^'^
2§^

;§^

b3 d

:S3
C ^j O C;^

:W ^t

si

- be

5^

;
s d

i a ©

S-S®fl

a s^ ia«a^-
- c ^ ^^ ^^

S2S2'" IS

S3 3
* ^a
r3

d

3 o
a:



180 REPORT OF THE SECRETARY OF AGRICULTURE.

CC X) CC X X Sj xxxco

t C-h oooooooooooo .

Q .QQQOflflQflQfiQQQfl
• • 01 Si" •O~05'*i~' • • -# • -C<frHO . .01 OS OQ CO:CGN OSeiHN O O O O O O O OH O C:inN o C«n5lN

QflQQQQflQ w^*-1 >,>= >PQ
s s gg gggg

rt b3 g3 cS cS c3 eg

^XOJl 71 71 71 '.

rHOi t-HCO

SO

: 4*<

d£

0,3

,
.bo ,

g x £ x
8 "33 '3

«JK^
©"_&

'H o —
H S

r1 ^ . i i <d :

2 2 ;§ :.§£©2i1

r «? x"J? © ©^ ©

?OrtlcJ© ^ rj£ © bl

•—.r-c J.

bt

©n a

tfeSSO

I
a

SQ©
Op>
.S3.S

c P ©x~ x
71 — X
P '£ PU 9 w

c3_r«8
a. _- i j5 -r OJ oj u-

X O - 9 x S r

3

111?
^ m ©•'tP*'^— t%;=; J £ - S * ^ 3 ri s
3 x rg

pj, - rt'>i5-^ii
r£;SS©^ F3r3r5

x h^-p?^ cf x , ©Oh P^ ^'? h£

5-i

.3 o -3

© O S-3^5 © cS^
Is

53.2

W-B

P PH^f »d

5 p.

:§g 0.S0 -.
ir
M

fe- Oh '

f 5! I> l »J O

r o ^^^ &r

© Qj " ^ w
. cc

fl Cfn bop, • bjTHrj? jb-j
)0t?.!3*^O|o^

h
.

h
.O^

ffi§

pj^fl|ggggggfld«|OO . OJOO O"- © O C .•r-i

p

; p >
©s

;
>^

!
* S

! fi »
i

w o

iK P
! . ci

K^

a 45 > cu

o c5



SEED DISTRIBUTION. 181

05 35 05
~

X X X X

a

s-irHCCocoooooosK

33 3«i
c3 3 c3 c3

3333

ddddd dodoooooooooocoococoo
ppqqqqqqqpqppqqppaciqppqgpp

gg 8iS?i5S5?8i??i; = = t~ i- i.- < - 1- ;- 1 - = = = ~ ~ = = ~ - = :r = = — l- t- 1- t- l- t-
: O O I-lr-lT-lT-ll-lT-ll-ll-1l-(T-|l-(THr-lrH

rP.

ill

JO

£--

MOM

C G^1

x^J rt

<jccJ3J33

I

S88fiS©SoIp
m iC"P r] ®

§38*8

3£i 1

1

8=3 J 3

33o o

O PI

© -
rj IB

o a
OSfci •

fi'5 t>P

8l|g

d 02

c8 d
3^:S !^ox!x.p

i33 X ©
*§8*

So :» WfcCKfcEE-iJfecq^i:

^1
s3

c3

M
2 £ -f. up.

-'-' 3

3 ad 3
c8 -1

- d pi 08 u ^ g
QQ<3o2omJ2id5

M ©

fl
© c
OK

o s^ d . d'-
^ © x

^glg^ggg .8g|
;W^W^WMM^oM3

d d
c o
KM

5 «
© «
* 1_r
rt rd

w K



182 EEPORT OF THE SECRETARY OF AGRICULTURE.

X X X M XX

5 d d c c §£«%"«*

cS eg g3 P a

^«ccdd::::'cddiddc
P eJ

_ 6 6 6 6 c~kl 6

P p

« c" ^ w 6

J <3

_5 P.M 33 !i ls S-
= =: = -cc;cc-:

;55 g^S
~ — oa

!£ P
o ps
rI§H

E - -

g|d||^2

'o :-S
: p

1 65

3 . P £

?3p"

p- 2 <^

*S

f^rS's-fi^JSS J25 Iz^lll
>-

-cS<S

Z.2 2

*> 3g3 re

- '" g-3 s.p

33 t-s i-s ^
s SsssnS £ * ^ on P

t: - a> m - no ^ pcgPOp<Bp2°

1 :- 1 1-? :Ji& c s<2 li- *fl S±£=iJ **. *°3:3 Cigala's

2 jga&8| i|o^o^'SS|§ffl'S«r|«|§2|^| iitfeSsSJl
:q Ph~:c PQ>i^tjHHfeOP<1KfeP^dcq<100P^^ iS^^O

S P-S"?©

Qfep|§

; to
P

:m

o<
~ p

. o

! P
:ffig

HCQI

g1*g-a§ * ¥
c * p

-C G P~ P^r.i P*j5a>S

P
:
p

a-s

a?.

P 03 .

==S3

-p tr
P 03

W M

GO 03 >-s

t3 g
,_? +3
"3

Bg p.

W W »



SEED DISTRIBUTION. 183

O OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOCC-lOOC'-'O^iO
p ^PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP ^PPP ^P ^P

noo »o 10 10 »o

»

iOOOOO WWlOiOOi =?§ — = ~ ~ — — — — — — ~ ~ — — o — o o oo c

CT ~ it i.t it it i.t it '". i~ i.t i-t i.t it i.t it it if it it :

r-ii-l>* <M It tt t J
-

-1 fl

o-s

£2'

© |3 CD C ^O rj g

^i ra -3 r» tc

.Jti I'O'g

m .—I ^3
2 .a

:
o-S ° 2 fl ^rS ^o

*~\§ w ™ «i

v d

2 CD
r

Is

So tt>3££
^"L O !S rt H d D H IS.b

n-( <§ - ,0

.'Pes S^
<£?£ o o o

gg^£oog£^s
J M w § ~ o.2 * $ omO

i^rT o a? 2 -riw-c sfcd a

£ m S o .-eg 5^ 2^ >
Ofe- £ g o a-

?HlSiB<5fccH3SG£E l

^IT-j

i-i Ofl «io 32

^ojg£^

2^ £ r !

m i i§JS3S§fc3^g»S ig i|: :
:

;+3 ...

KkJO

d ©S.13 o • 0>,£3 • o • cSS Onn= . O *m^ . n S o f-^T • 2 >T -S O .



184 REPORT OF THE SECRETARY OF AGRICULTURE.

%

i
5

OC X CC 30

- N I- fi X IN

>»^'

» £S

r-";s__ (joooooSoadoo^dg^oSooooooiioooooiiotj

sals

W b- O >0 >Q -r O— cc ~ x — i- =— x c x in cs G
OOOOOOI
101009001 r'r-.XC^C- A£:r>S£!:l = 5£S55

'xS

X ?-,

Pi2

?§
If

:pq

.a :eh

eg S og S

age gW
£ != § =

s P ~ sHt/j

p « p i -S
O -P O 03 rd
© O CD X
C P

Q
.

i-Sfl
• fcD -

XtT

, Z CD

<4^-l-=

.- « gg ' o
C c3 S :i eg x

aas lis
t> •" > -u •'-'

p- nsp- ^, as m
..Q „c 3

3

r x r - x x

ilfsJlllfilsJl
Life -rZ S*i"S 5 5 riSS

£ 3

x^.p ' "*05 © j7g cc x !

b£ s ir P_.£.J:^:.x.x ^-.g ~ :

OTH15I
^S^Z^-D?^Sx^Jf

i 3 — p; q

2*3,2

Oia o

bo :
be ,^.

^O^E-^"^:
3 og

f-js

« X
~ 3 :X
ix~ —

pp fc 'K

IC-q 3 x >

las SI r-l 3K O

^ j rk ,7 x

^3

ce 33



SEED DISTRIBUTION. 185

6 6 6 6 6 6 6 6^$• ri n 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 & 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
^QQpQQQQQQQQPQQQQQQQQQVPQQQQQAQQnQQQftQQQQQQQP
2s

ce

r~ rt :~
>ooooooooooooooooo >gooooooooooooooooooooooo

,52 £ o s 2 ^S
'£ ^,3 ' g CO

0.^ O So'
0) P^Q CD

!"3
OflO 31 ©Pa

h<
0QPQ^jW^66ojpd"w^<J^iaQ|25ffl^djK^^i-it-i^(

o o

s Ns^|sw||Sa~,Sjs



186 REPORT OF THE SECRETARY OF AGRICULTURE.

^6666666666666666666666666666666666666666666

liiHi -"HHi! V >
•

Sec
eg ,locoooooooddoodddd d^2 Pooooooooooooooocooo oS

<! cc

. O
COCU



SEED DISTRIBUTION. 187

00 00 00 CO CO 00 0000

c3 c3 c3 c3 c3 c3o3 o3

C« COOOOOOOO O^A
p.ppPPPPPPPP.

og 68 62 6olSP^p^P^P^
c3 c3 g3 cS cfl

S 3 a ^^

oooooooooooooooooooo
pppppppppppppppppppp

cicooooot-coot-eooooooooooooo
^S5SSSScSSSB§'010l0 ' g 10 '010101010 ^

CO i-H CO tH <n h«
P = Q 5J °° £} ^

'

'" i~ i.~ i" i~ i" i" "~ i." i- i- 1-7 .

•d
'd ;'d

gbp

d
Q
.

IP
111
Pi d[£

iX o3 o3

!
M

GO Cfi

) g o o
) R © cd

>3moo
! a3.cfi.co

• a> i i

'§&
© o 5^© o g t>

:W§3a
i—

I o s °

So

as
o°
tig
®,d

fek: & g o3

d co
M ^^

« 5 2 S «
fi+3 co co >

co co a3

g^g-S'S©
c d

_, n 8 pi n
5 ° O fl A • ^ h d) 03 to S

g°S CD „- _rS'd © o

d PI > i> oi> E! 371

O CO

:ijP!
fH

Si <])

S.S
co co
O ©
/. X
/. X
©

d-d

CO CO

iy-s^ 03 ~o i>®
:>o

E|| g s|is | g g g s^ss §1111 1 p5 i^fg *f

©^

II

© cd.o

t^P cp"

-ol^o
Q © w

III

c| © ©
r.aa

S d d

• ©
M3

rH Q ©
^H

bo

O'C'O J ©nd
„ . . >>PJ © cj^1 ©

Hfl̂
I

6C^ k. ©
"• © o3

Pl^
, © ©

rd d d OJ

:iSd1|l|f^|
- 3 © > s 6 S 2 rt

Pd
.0«®OT

^ d a J- 2o o S o a
O^^ « ©,• n; rj O) k ^ q ;H CD p ii CO ri n CB rt

©>73 ^"^3 Cd rn
rd-l-'

f^cqHM a

0000 0_.000000000000000

^ O

<! «
^ P
o? «

P CO

s I
© ©

w w w w



188 REPORT OF THE SECRETARY OF AGRICULTURE.

5 -'-- '-:

— o 6 d d d 6 i i d d 6 z 6 5 5 6 ?: ; ::'::':'::::-^22222^2222:^22 ^^2222222222222
a is

a ^-"-^
= -• a
=?QO

7.
:

. w —

=:_

S DO 5 s
» r

r 8
?: .= = £

:-?- —

o ©

3Eso c
- ^

a) o-
=SC

23. :- I
3o

;xS^>g>C
.1- r y ~ x > -t C r C a: "= ^
So 'S22<^^^I i^-J:-:^^ £££

^
r=3 -r

> ^

£ ~ £ C

± S a:

- -- =

2-C~ £©
a; * — «>

r
d

be ' gpE eg

2 mC!JJ§ - § =

f:-B*= w ;^^2|f£ ~~~<_ >.

£ s ©
° s I



SEED DISTRIBUTION. 189

ooooooo o oo o o o o o oo o ooo o o o oo o ooo o oooo
QQQQPQfl QQQQQQQQQQQ QQQ Q Q Q QQ Q QQQ Q flflQQ

iC lO lO iO jj «*" c'^> c tt ^ n w coco co cococ :? ct co '.7 r* i-

„ o o



190 REPORT OF THE SECRETARY OF AGRICULTURE.

T-t 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6eZ 6 c c 6 6 6 c 6 6 6 6 6^PPPPPPPPPPPPPPPPPPPPPQpPp^OQQQQQQQQQQQ
eg eg

c o o
PGP

S3

•O eg,^

ass
£

ggg§gggg§8^Sft2^sSSSO§oogoooooooogo«5g3^«e
^Sl-

8°.

pp

.. o 2 a
:

rJoc!

64P
!° ^r9

::_'

NQ"
B >„-£ CD fi

offl c s
Q O O
,*G CD

<B O eg eg a) eg O eg S3 C =S hi
fc^oBfcQmtfHQPSOMmfc^SStffcrc^JeO^mQM^fcmaj

s ^* c

B.5f

o eg

P£!

i oj c ; °= J > o ' "f t3 2;

JpOE^00 SH<8 |SM lasil^l^S^

eg >s

OT5 >>o rt e! "S eg

0*2^03 o oP x
SP
of.

O.

Hid
W^P<^

3.aM!zimajffiri_

ppcc^pffifflM^^CPP^^^P^^dpdp'pP^KWpdp'fflP^pp'ppddPS :S

PS

Si
KM



SEED DISTRIBUTION. 191

t-h OONOSO
t»
QQ

£
P
£
Q
£

I IIS

CO CO QO

CO CO CO CD CO
OS OS OS OS OS
CO 00 CO GO CO

• <M CO of CO CO 300(Mr-lr-iOOOOOOOOOOOOO<MOOOOOOOOOO-HW

eg eg c3o3 c« ci

Sen 6666666666

oooioioooo—
C- > — -« I - — -W

C t O i—I CO t—I O r-

I

leoooat- OOCOH4K5 -bioioiniocr.i
OS CM <M CM -* -#

COT-tCCCO^H

£ *
O Pi

3 «r

M KM



192 REPORT OF THE SECRETARY OF AGRICULTURE.

ri 66665666666c6">i 5 5 6 6 6 6 5 6 6 6'~>il-i 6 6 6 6 6 ~ i-i^i 6 6 6 6 6 6 6 6 6 6

eg eg eg

ss Sss

3 3^

O O i»lT i- i- )- i- i- — — — ~ ~ C; ~ ~ O ~ _ -

c~ — J^, — — ~ r:;; = ?>?;?j:> :>->tj?>?S

^

55

Pk %
=>

;=s

all

H-3
i.S|

$ g ~

ISC

2s^<^'| g g^i^ffl'

si og
~ zi ~ 2

20 EC EH - £££ffij£££6

-3 >

:^5

11

o

g^S§J>S<JpqoaQ{

bsso
5 3 ic 2

- 00

fc-g

IS

d x

— 2

o3 61

I+31Q |>

< O •** O

5^
p=i a

"<2^

|*3

ili.

sfcl

d 7-

..3 og

^"oj Sooooo
S B

ffiO-^ffltJOlS&^i HSicS^xSr-— e£ .



SEED DISTRIBUTION. 193

OOOO CO 0000

>»w- >>>>>-

S g£ 3 ££

iMnOOOOOOOOOOOOOOOOOCOOOOOOOOOOOO

a S£

|g§gS||g8SS8|SSS8||S 8&8S8&&88&£8&888=
« —Te-f rHrHr-T N r-T

i>.£ © £ ©
73 c8 a: r« m
15.2 (15 B ®

3 co>rJ co^
3 05 eg g cS

» q <» o CO ™

i5l£(DC3a5^'rt'a>5£-is

o3

~c£

S^SMI.

o£
8 Hill
.2 g cc g oo pj

o o^^ oJk^QSQ

.5
"3.3

^©
05 CO

>c

c3 ,

I © rt

55 C 05

I
1
*

rf s ri

rd
"_=l

Pi h

S£

c3 c3

x PJ

^^ o3 ^^ ! !
i-d

c3c3 -S^co-^fe: - .-05 co cS ate. cS

«S5

S^ o

I'Tj'S Xti CO h-E O d 05 a

o3

tn

s>3 3

.S§.2

C> C5
- -1

.

!>>:d a305.o°kH S3 .

gtfW^g^gfcJg
K^bdKtfW>-iWdSH

•O CO

!°£
!<H CO

!-**
CO 05

,
z «

! Pi

05 <3

wi O -U
fr-b- CO

O •(

>5 . O CO .3 0Ph o d

PLhCl 05 co^- p| 3 g o

CO

oo
i

o'<^ . •
;

I:

.3 «

6^o

g-gg

o

5^858
co-^'Ph ^

d-*

§5

^i2i -

O-tjfe M 05

i3pH-S
r9-5

S S£Sd

S||dS

H. Doc. 6- -13



194 REPORT OF THE SECRETARY OF AGRICULTURE.

X XXX

I

•
"."."."-': ".."-"-': .t .~ -~ -~ _~ -~ ." -~ -; .~ .- * .* .* .~ .* r r " '. * ". .~ -~ ." -" x -2 ~ 2 — — ""

^-:iiii£x-'<x<xs'--^C-^^i"iiif^^£ = :xi^i :j^;C

^ Z z^'

:o3 :

&*?«

x ;gg

§1 IS

- I .xx-,
z;
2^ :£ rffc&o :

— 5
~

~ 5
>. ~

x 5



SEED DISTRIBUTION. 195

: toeo
-. ~. ~
: x x

soooto
j ;r. i; —.

: oa
; x x x x COX) oo

T—-
1—

I

1—1

r

Ah
d oc«-hc* c ?i rH n o i n 6 6666666

>>>=>>>,
oa e3 S S 3 eg <3 «3 eg <fl

MOOOCOOOOOOOOOOOOOOO'lI^w—iwwwuwvjwwww
- da *

t-Tcc

ISSS33SSS8SS||S|||§||||§|§

© o

05 .,

EG £

.a

Pi

l-l'ls'l

H
; J cs si? w ,

^S^'ji^l
H'J-S

^oQQpS^od

c o c 0^3 o o o ^jtl-X

D
ZM
'-
q-3q**

mQ^ Qfl
m
.

32 . of

- n
iZiZ o c - £ 3 ea L --- 5 s o3 o "--

£<£~££i
- 5

c o
1-5-3

0^

8

c c

a oq co

x = 2

rJ"S"x >s*x js^a!

S^1 o-: oi-s oB ^ ffi . © . r

319*3"
Md?:d

PI

- - «s^l^
.§g.3g.2g.2

fed <p &

Pi

'dddddcPjoc'ddddddddoPjoooo C3 Ci^^*" 1 ? . r ^

*
i c © . _ _ . k>! •

cooclQ

o ^

:

&

© s
PI ^3
O

fl &<



196 REPORT OF THE SECRETARY OF AGRICULTURE.

00 X CO CO CO 00 CO CO jC

}h 6 6 6 6 6 d d 6 d c d 6 d 6 d©5 6 6 6 6 6 6 6 6 6 6 6 do 6 6 6 6 6 din 6 ?>
x

r> i] — §8

— — _ — = = ££ = ^ ^ O ^ ^ ^ — -S- 1- IQ 1_~ 1_~ i-~ )- i.t L- 1_~ l_~ !_~ 1_~ Lt U~ i_~ i~ L~ I." I" 1_- .- — ^ 5 — 2 S L~

Ni-Ted i-7eo

-2 ~~ £
s a "- rr

5=" p. a

. £ S3

32 02

cr'— 5^ rt =2 A" QQ ' - - A"WJ
s? n eg r\ /-\M .

lH
rfi S n —

I

^Q^fiX . r.

gaQoQ--_roo«2.'cQ

?|5
g B r.

r8Q
8*3

' c3

Mao-*

Sfi

?-/x^

2 -X - 5

- tt ? -2 £ ?3

0} r^ ID 'xJ

olffiQ^O^

o J- o3 c © c
"

i err: — — ph <s .003

1-S<

c8

"J

: c

0| sS

—
— -

Si
© >>

>=£ ©

tr^^Tla s
i w nr

d 6 S S
*-l ^^ q-H r—

!

z, ~s. s x

gfccj ^M 2^ s
H .^^ 2^S^.^^^

Ife^^J^ >feHH!i«fec^&ija<i<idfedCJ^<<i-;B

t-*:?^?

St
ID S

M bd M



SEED DISTRIBUTION. 197

OOOOOOOOOO'
PPPPPPPPPP

lOOOOOOOOOOOOOOOOOOOOO
PPPPPPPPPPPPPPPPPPPPP

p x ?* co t^"NN wk>^oooooooooooooooo
£>£>>>>>PPPPPPPPPPPPPPPP
Co X Co 03 TO

L- fr- t- fc- t- i- 1- L- i.~ fc- fr- 1- fc- fc- SS

M

-d
,
©,Q
=3 d

© g © ©W ££ © rfc 03-a
UO

m«di3 » o8 s fl

.'d-g.d o

io§**si>

© O
gaw;a

S © ~

ophH§e5m|
©'

mSJSSf-M ©

O
rgl^itl ©111 in |i PJN|l Ell oo §2 poi

,

?££b££SmSS«S}zh ;33!z*335S3o,3 :3po ;S

ftsSlI 3^

x
©
EH

O „- e3 -co

^"•5 2 p^ rf w
© JO o

fi >°.

+3 pi d-P s '>=&d>>
S^ddddo-Pdd fl^^

1° 5-3^32.s"65"5 gin

PH^^ffi^Jpgf
C|_|«-l=M«l-l«(-l*-4cj_,«(-(C4-i«(-(q-l CM «M*-I 54-1 =MtMOOOOOOQOOOOOOOOOO
0)©©©O©(E©©©©©©©(I)(DiD
&fi &0 &0 tr, ':/. :i. -j if. ':/ it. i/j iJj it 50 too &C 50

,c ,d ,o ,ci rC rtrTj ,d'C r3 ,w id'Li'd'^ ,o'd
.2 .2.^.2.2.2 d .2 2 d

d

p d d d djs

>>>>>.!>,>. t>> >> >5 >i >>>3 >>:>3 >,F»3 >>>j

rtddddddddddflddddd
S rj £ .J-rj £ £ rj 3 £ £ p £ £ rj SoooooooooooooooooOOOOQOOOOOOOUOOQO

Jh ©



198 REPORT OF THE SECRETARY OF AGRICULTURE.

oo cocoaoooaocooooocoooaoooaoaooo a5

n 6 6 6 d c o c 6 :' :' c'feiiifi .-4r:;!H .-JiiIm'^i* c : c :' c : c :'!ii c : 6 6 6 6

a a a ?~ z a** a a a a^ d z z z t> t$ a

; x
. ©

c —

•

ii

bJDtn

X >=-

>r=-r,0 00.2 «2

S>OP3O0Q

c3 '

£ i

oocs ^r
•- © ©

;
o o

! S 3

fflffl

I'M >:

SSI
5.3 S p,^ if

£^£ :l5sC^^i^xi£^x3 >-

3 S-S :

f if-ifififif ififir

ii' ifif
-"

' M

>>=>-.>> >-. >-. >-. >•. >-. >. >i >JQ^

oiiiiiiiiiiCKM :§

•B j^
dScS

ox5

- y.

•-a .
c3 • © .

PQ#

~o

^3

.3 ; © o-» , o
2£^z-£i:a

a £

£c

u^ J
C eg



SEED DISTRIBUTION. 199

0000000000000000000000

. . . . o i—i -cocnt,- t xc:^)a • ooOO0000OO00OO00000 0N0« 0«M{|«(M:HHrtN oc-iooooooooo

CD CD CO £3

SlOOt! O0i <N

^Q >P * >>:>>

a cs d c3 c3

^ 3 a SS
>Or-lOOOOOOOrHOiOOO-+iOOOOOO»00>)OccOQCo;;;N'MioCi.:-i'.':i:ci::ooNO!iOCCOOOiOOOOO 10 CO r-1

-

ico cocoi-iii

—

^

o o o

So

jM

^ ™ >, ©'MM f ##$M

b -£'5 2:3 rt^.g p! PI- P! Mg

^5
ft.2

oo

C3 rH

E O

Ofrt ex;

O
Q

a S

liV2£^
as i—

1
1—1

1—

l

w
i* ^ «? ^i orh

Id

-so©

t?:O cS

OS ©

^ S ®

a &W ©a_.

"l^s SI §^ § p~ 3 §•§£ g £.2.
M aS^U

McQ
o

* u-" <3 o ^3 r?

>2o ;a

CD-P

CD O

fi o fn s*
o o o c
."£ S ."£."£

Ph ?!

Mi

tj O cS [>

ti fe f-1 ^

o ° o o
_+3 ©,-p.-^

'ti cS rt3 rCi

fegg'll.g'gl J o

Ph ©J?
H v cc

©©flSo£a>oi^
r
-g

ooooooooo o^ ©,2 . ©,2,2,5,2

HHWWHHWK1HSMS IKS

'©
,

J O eg

P^O|

PI ^ fl^ ©^ pjen MH

^?M
" O d

oj cj Pi •

fflcC<JEH

ddgg

§ s©^f;
^

§r
S©3

o gd gfe

© © o^1 ^1

cSS d M o

o

. o



200 REPORT OF THE SECRETARY OF AGRICULTURE.

i so «o eo co co eo co cp ep ep ep ep eo eo to co co •-= bo to to eo co to— c: oa> oa oa — oa —: n oa ~. c-. r-. ~. os oa o: oa oa oa oa oa oa ~.xx xx x x x_ x x x x xxx x x xxx xxx xx

^88 ds »o -eo .CXMX'-«M • CC ~ •M CC • ?! • i—< n Oa • O ~ —
O N«MIlnM:iOHJl?l N ON O <tt ON«N OJ1?! C:iO OOC O C O O

C3C3P, cicS ci ri p. ci ri ^ p, e3 p, £ p, oS cjrtrt rt :S ci cScS c3

f3«y p,«

- — x = x —
i
c-=x = ok-;= = 5 c^cc = = i--t:NK-; = cx = = = = = c = 53SaoOiO'* CC = w.C:CC-t==C K'-COCCnXCHO^ON NTHrHi-Hi-Hi-li-ir-I^H

l-l « T-H^HCO CCr

o
5M

'o <9 £3
W

P..S
W

fH W
,C o SJD© © cS
43 ?H u £ >> 2
o ffl i o § H-

rs

o

c ^-S o © 3

aw

43 .- CO
c3 U 9

C
Qo

33 »
sal

£2 :

fn CD
43 ©

43 CC ^

ce o£a +3o

© o ~!>^ c
3Mo

R fl

O O

^ a;3 eg

©43

^ R^ ©

2 °=

R ©

302;^^ 2 r^^ r-.-tfs o ©in-??.

£P

" fl ss ©

-A ©=r S^H co « +? w S
"~So~R

.;^rtv2

c3 2 e3 &C
>»« >>.sr

cc'©
r

x >
R C R-~ojoj©" © .

.2 §49 o !-2 o

1^ "3 c-s

42 TO ^ 5 d

R O

••3 .t>R^Q5R:s
5 ©.2 © © .©'C _: ©^3 ^ © ^ ©

.2 :§.2 ; o-2 c-ES o

a
'd

R75.

So
. ©
N R

. c3

K7JO
(H ©^

•R ©

RrT?
O cr.

? R

Sa

© .

R O

13

11=

bfXj

tfi-P

© C4373
tc 00 if .2 S^R&

R R
O O
MM

' § m ' ' 2§ !j3 r^HOr- .

g : ;§M ieh^^^q^Oh'^^S^

R

"o

^ 'So

o ©
£ 3 <j S

R

§ .1
60 ^

fe

^ J

8 > 43 a

13 3



SEED DISTRIBUTION. 201

CO CO to CD
OS OS OS OS

> CO CO CO

CO to
OS OS
CO CO

CO CO CO CO CO CO CO
OS OS OS OS OS OS OS
CO CO CO 'CO X CO CO

- - - !H666d6666d66d6d6o6-H en rH ryj cj, a} ,_, o o o o

ss % 3 &&< s ££ a gssssui

S£8888S8gS88S2S3?8?8£S 3§23Sggg§8£8S8§SSSS38 2 = = = ;

jHXHHHH-iHHHrirtHMHfflOCS O OS CC Oi <—

'

J. . ^
,-i r-<CO^HCO'

g .a>>

£6

fl 3
BOH,-

PI

+-> -

PI 3
Z O

H ©'

u
Q

txcx

pi^
CD 173

. - .CCo3

'SSJ©
-co «

, o
s2

O a K'"^ © <D o
73 © £ cX^ -£ © T3

Slag p
3 PJ

WQ sx

©,3^ -£

i{£ w CX-

S4J6D.HS
co co ©,d 35
to 017^ CO CO

g & > ts
g

£©©©£
eg +j +a co c3

|||co|
©.a^
cc

J3 o

X /

££g

j CD -

. -a £ cc .s .a ^

O exoan co

d

a-n > ©

t»!>r ° CO © g

rd d^fe-ft* * Jr"

CS 3 -2,2 ^jj PI ©rS^ Pi © g CO^^ d^;d O cor1 o co O:
3 © fe

o o

© o,d .-
rr

«^gij^ CO © oia
CO o ©t?£

S?km <

d"©

pi a
o o

Lj °3 ©

m c 2

© ©rG

02

© W
03 3

CO ^

•^©c!c^

3oo§ ©t^f-1 -S d
J'dns aj-pj . PS ©^
3

' ^PlS-g^O

|a o

CO^
23 COr/^

!>

M, W © d

S« 3^3 .0300

A|n

©

" ?o Pi

U^1 © CO

H O

o
PI

q> hi

S S
OOO
© o ©
a a a



202 EEPORT OF THE SECRETARY OF AGRICULTURE.

r,ooooooooooooooooo«ooooooc6d cccccc;—

£*- =

SS3
^5>55— — — — — r

'-" l~ 2J — L~ ~ = — ' ; - ! ~ " L~ "-" L~ L~ »-~ ccc^c; 2: 5f — 5

Cc'O

e3 n 5

2.2 | 20,5°^,

f? ft

£S^£'

3 00 Qj ,

P. "

g w O

3-2 «!
2 W fj rj
-' :2 CD —

= *-;=

||||S
'O — B Sr- "I

£<Sq

_-= x c ^:< x'

si ^ .: 5^
o

crx H

~
fi

. c ,

^-2~

e a

cS .

l^i:!&^|l^^

eg

-rr J.,-

>K£

gWgl J
2t--|-

KS^w^ii i~£C;2: i^^^e

eg a>

tS30Q _

x^
5^

£ =



SEED DISTRIBUTION. 203

CO X> OOOOQO

i^OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 66 6 66666 66c£?t Z?i?i Sod
QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ,

s

>, >> >> >> >>
ri ri ri cS ri

oa

r: .
.."•:.-. -

lOtOlfflOiOi :• >T i- »-? >~ >~ ic i~ i- >~ i- i

ffl J25

O^

CO ..

P op—

'

t» X _x
sss

~> ~r~, _ r-rrl CO >^ -P »

££
.'£•£ x

03 ^
Sji

s S
3 c3

1-s

.9. W
^ -7

^P x
3 03

wo
,0 C3

43 CO

3g

JS'O o
^O p p<83 §7* sVE afi 8 su^ S &cS^ S^-B?7>5 I £ o^ gSW

P ° X] P J'
, 2 Pr!4 2 »
1

cs 03^ oq^ * Mm*.

r* . p
(-1 Oj

g fl-M

>5 ^'p-^.s

^ CO

> p p
! 03 03 _

p p.-s

:p^l

53

-WO
© r Q
&})J -
'P biD^ P
'£ P'S =3

P 03^-P p

P^5 o3 |?W
k^ V

03

03"

i+s ,
" CO i

+J * 1^ O •

^p.§a ft «

S 05 03 jh 03 03 O
rP 031
" >,p°o=sp pXi ci 2 hh 03 -P S

33

C3

P

gs

^+i~

o!3 F

pq

S S b

III
- x -

£ ~~ 2 -p -p

c3

|
P 03

^ Pd
03^1 m-P „

^§4p°3

• -fl cS " O HH k.r-i O

/ ->

o
Ph03 CO

-"S ^ O n *
gSSftgp'

03 ^ P

.^03

Ill

«J t>

En
cc ^

!-5
t-s

r-5

'C
Oj

fn Fh

O o P
3 g S



204 REPORT OF THE SECRETARY OF AGRICULTURE.

X X X X X X X X X
co so co
OS ~ c^

JSSSdS^Sodod oooooooooooooooooooooo
P ^^P ^^PPPPPPPPPPPPPPPPPppppppppp

c3 rf o3 c3

ago®,

-*:o;ci:::ir; — it r- — — ~ ~ ~ ~ ~ ~ ~ o ~ >- .- it .- it - it >t - >t >t it ~ ~ — o — ~ 3
.

• : z ^ r : •
- r z - z r. - . - ; z ' '~ '' '~ ' '~ •''' ~ ' ~ '''' ~ i '•' ~

'•
~ ' ~ ''' >~ •' >~ •-•-•-. >-.COOCl'IOOIM O CO CJ o o

o

:t*ft

O rj -

III

©!> ©

: .

;h

I'd
! Pi

:
*

: b
c«

a. •M <D ;

> PS co ]

£ ©
cd P 1 n PI i

^ P © pi
:

a ;M © ,

<] fc- H ;

fl p '.H PI !

m ' s 03 '

' CO
03

© ©
fH

T) 'C .a r^
1

c3
^ \'X

d
;

03 V
; as

S 1 pi s '

o '
1 o O '

(1) !

P ! Pi . pi

«j r '£ ©-! '

©fe

03© ^"l

Jh © g ^

-d flt^
CS © O^H
co > PI S-

KiSSiSS**™^ |05^
ifflkH ri^S o fiti

rt ©

p as

^ sSS I ^1 g « « I « i s §^-^S^;--^ © o3 c3 =S oJ ° O ° &
£T CO

<j^op

n
O

o3 co -

^ "
:«

©£ o

Si:

o3 O ~

«£§

s © d

:C1

Sir? c3

o.2q
^ p^co
a d %
pi ga
oj Q c3cs - o3

H ^

o . o

O <D

o

,i^«§i§lli'Slli.sg.^
1 O O O O O O O OP o
>

rO rO'd rO rd rO rO rd J ^3
^^c^i^^S p:m^

,

ig^^^J^ffl^SbH^dFHp-wM^^'fflp^

co<riH *m t" el

03,0 Pi

-u © aS

0-43

. ©

pi3

^^

^ &H <j

!h 05 rj

•-s .So

© i*3

S

^ Ha ©

S S S
H MP
© © o



SEED DISTRIBUTION. 205

OOOOOO 0000 00 00 00 00

6666666666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 o o o o o 6 6 6 6 6 6 6?i t\ ®6§jicri?i«266666
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP ^ ^P ^Q ^^ ^PPPPP

lOOHKC 0C"T1 ~ ~ o o o o oooicjc:;;:!^:;:.; m .- io in oOCO OiO-*CMO

a s
fC be



206 REPORT OF THE SECRETARY OF AGRICULTURE.

>££ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ ££££; ,£ f £ £ £ £ £ £ £ ££ ££ £'' 83

3<h P.CS

L~ L.t l-~ L- L.~ l_~ U- 1_~ L- L.~ l_~ LT I." Lt U- L.~ 1_~ L~ 1_~ L~ O U~ 1." J_~ 1_~ L." l_~ l_~ i

c ~~-
x « o

a Ij Is :

QjtD;_

OS feV ^

SO
il O

^ tx_;

3^-H^S^S-

cQq'
.--

L.-l

R C on

• eg- r
c M

ro -

x =H o^a*

>£&15\ 3is^x>x; ,!,£££§£

r x -

G0^KaQG>Offi3o ^

2 2 "5 =
2 u <a— ifi if -

•§S 2i

^i-



SEED DISTRIBUTION. 207

rjj X X X

6 6 6 6 d onnnh
c8 &c3 o3

00

CO CO CO COCO coco CO

OOCOCO COX) COCO CO

, os •OOOOOOOOOOOOOOOOOOOCMOOOOOOOO $5 CO cc t~ . <NON O Ol O <M

eoci*!0>i> co —
>gggS3SSSS8S8SS88388S8i!28SSSS8888888£88S!Sc

N i-Hr-lr-*

CSO

figg

O fn n

lisrP Ojl^.

^O -

P^-cd

f rj 31M -f <B
occ S

O ™6X)o3
M

CD 03

-"0

"CO

CQ . CD

S'O P Jh £co g g ,

5^

CD,0

® .' 5s 1 cd

+=£! CD .3

O

if

.

03 prs
UJ CD Ka- ^ _'*- A 3 "

ifaffil-lfsS'Slil-S

1/2 o © 5s rt

fcf)

o^o
-DC
S P

fc> g » g oil w 6C
>.> a>.£ p CD.P

P

i w CD CO SS2 CO a 3 *+» S 3
S^gS SpSS 8 S

£*B£ °^ o S,iS ti-

c's '>'3> ®~? cd P-^^
-o8»Qg8gg

CD CO CO.S o ^.2 ^ O CO « -

CDCDCD^OCDCDCD CD'S 07 A • 3 §3 oQ P~" O P
!,p^,a raco,<a,a.C,a raG3r-0 .ococD-rrfoSaj^O

<^EHEHE-*H^H<1pHEHHe^^^E ;o<<OE^QPQE

O rt CD o-r- !?•*? °
sil

o o-a
EES

^aogao

M c3 g o3

p c g a
o o« o
EE^E

.fa 03

rP ^

J ^

CD ^
S 3



208 REPORT OF THE SECRETARY OF AGRICULTURE.

XIXXX x
x - x eo • N • • •— C?l—I 0« C
Q Q ~ ~ ~

j II I

M — Nh 71 OBOOOOOOOOOOOONOOOOOOOOOOOO

I Hill % I

~ &» r. x — o ~. •

ra r-'r:

S|gggg^|g|^|SS§l§S§S§gSggg

c

if
' c3 ©"o*

SI
II

> ©

- =

d a

= .=

c ;

P P

- «

33 03 Tin S

.2 = ©^
>

•2s;

^ 3 - v °-< ,« -— S

£5 !p1U ^S^i^'j^v '3£3£££i
5 ©

-r

5§ = = - - = - s
©

1;

E —

- X

1 Ps C,

1 . o
1 X G

112

51* = *
2 8 I 5— h flTSo*

1

!^alfflS

p.?

.5 s
© u

: :
:~ c :-z~;-~ = = 5 :^s : : : ,

<~)

§ s

! -I© of

£ £

" 3



SEED DISTRIBUTION. 209

COtDtOCO C0505
OS OS OS OS OS OS CX X X CO CO CO c

i-h O Osxtoifri On

.-; o3 Q, 03 03 C3 Q, 03

OO OOOOOOOOOOOOOOO On o
pp QQQQQQQQQQQQQQQQ^Q

COCO CO X x>

. ^ j§5ca d on 6 6 6 6 6
, Q^^Q^oPo.^^a^PPPP
3 a<i £S ^<<g £

looooococoaHO ooococcocr;c;*co2o si ooonmooji'OOOioiooooqoq

CNJ COi-HCO-

o
P.JS

!l
tcva
S3 O

£2

£2X 'O

C 88

o
P

esXd £j

'S».S5g
S3g>8

d£ e8 (3

£x£03 ^© g r lD
X O +a X
t» © © 05

03,3 © ©
Ph o F* F-i

030-303

oQQ
W O O
e "&"&

..

3.S.5 g

SS-
©its"

H

S3

Jo

XX? ~

c3 O

EM
O O^j o3

d x j-" „
o3£ 03*2:3

Ti. 2 © o3O CO t,

t2xa2
ftl-H © g
_o3 ©ffi ©

ivo2g-2

5 o

IP

S fc£ cs 5
§-S©^
P3 ^Oco

^^^ ,<£ ©"S c.g

s:r.3*j a £ © Je d ?-, 2 • o-d o^^

;c

cp"3 a

03 C ^ X
gas .g^d©

6
!

:

? a :

d
eg

s
!

< 2 :

X .

03 •

£ |

QJ
X +2 '

01 crt |

© !

5-s ;

TT
BS O '

S a :

O -w

c
cd ^j 1

m

wo
;

03^ 6 -

SSfSe

CO © © ©

03 -4J S !h

=1 «3 "£ ©

Oo

,0

60S

cS o

oo;

3| IAS 8 S^

5^3
© 2o rt

S
o'xgo
^gs^

h|o^
"

p3 s

>-. >!

ifl.S'Sp.fl.s
'T3'cd

g^s^g-g

o _; j ,; © rt

.2 S § S.2 §

«J3 u
g 50.0 "3

• fl-g rt fl"Q d a d a d fl fl fl spq flooooo .000000000.0
oMPnKMoWMMKtrllxlffitrJHfetrJ

d

T3 c8

S^3

„ d

=3 0)

lea
Ort
^^ o

•^J^^^^

.2d
o o
d.S

d 'g x
03 « eg

t! © © ^3

<l 5zi EH o

pj < ^ j- s^i

& $ f $ §-§,
O Sh X N Ph Ph0000 d d
8 ^ g a ^^

H. Doc. 6- 14



210 REPORT OF THE SECRETARY OF AGRICULTURE.

tO <£>co

b~ -CO • - ?! t-
?i c c c — c c ?i ?!

X X X X XX
?! i

X X X X X

~ ?! ?! ' ?! C ?! t^ C ?! C

03 cfi ni c3 ci c3 d

^ c 6 6 6 6 ''?*?! c
1
"' ds c'?! ?!?5?! d d

^Q ^QQQSQ ^ £Q ^Q >,>,>,>, >P Q

t~ O ?! o o
?ir-T co r-Tei* ?!

o

Oq rv2 -c£

rr1 r* ^ r^

"SB -I

©r3 © ©
U ffl 3 *h

5 o S ©

c ;

.So

afi&
SU?:jc,

5-it

bag

^50

c^^<;SS^i

-T3

«*ss
Icq

sis

f^ca- ffi^H cM.g © o o^ o^ _•£ ©-CO

dScc

alia

c m £ ^ rH

5 5.0 ;
8 fflS^oM"© !

:se :§

< 5
^
3 o
H3

a a
5 ©

<
m
pq

*. D



SEED DISTRIBUTION. 211

CC X X X CO CO CO CO CO

. . . . t~- o . CO Ci • • ?1 X X000000000000000000(MOOOOOOrHO(Mi-lOOO<M C\t

OQPQQQQQOPQfiPQQQQQ . PQPQQQ ^Q ^^fiflQ
c3 d

eios'TicoosNWNMH OOOOOOOOOOO
d d d p, d pd p,d

S|S8SSg|S8S||||||S8S8S||g|||§ •~ - X ~ i - — ~

H (M CO rH CO r

eg O^OS
^ o ?

."

rj © ,
r

IP
d 5 x
fc d O

~>j

S^lQ

Sort
2 » pi

O o o

:-S3j«*2q

fe-i; d

5 d^ cdQ

,.S_o CD p!
' t3 Pi'

—

'

i
©.« O ©

2tf^PnP-ii

CQ d

Ph-QJ3 9 .2

d g k

... -j. t

a
O >02

2+? dig o

od

+3 be
pi Pj

f> CO

cd d

„ f-i

CC ,o loiso^gSSoOk

o.2

£©£

© ©hj
CO ffi+J
© © 03

d^l d
30H

PI
©
® El

.S^ ©
. »* d j-j,

O .Q Odi
© 02 . © .

G O o rt&M
^hI> . .' ' ~. coq . . d-G © d .

5rk ?hS S Pj gr^j H

s • > d d s d d |D fl m fl ci d s d d flEoS©ooooo .o©ooooooo .^-oo
•2k

05

o pi

o
^ ©

pi

C3
O o
Oi O

% si
© S ©

PM Ph

d ;

d O .

^ * :

fi o ,

© o
rM "3 o
f-l PI o
ed © !h

Ph <^Ph



212 REPORT OF THE SECRETARY OF AGRICULTURE.

'fipQQPQQPQPfl Q Q Q R PP PPRP£P2££PPP£;:£ PPPP QPPPP J?
-

C3

%

9 s S S

33§383333333533§~33333333833gggggggggggggg§g

- —



SEED DISTRIBUTION. 213

CO CO CO CO CO CO «x»
CO CO CO CO CO <0 CO
OS OS OS OS OS OS OS
CO CO CO CO 00 'CO CO

6n55h onS 6Sn "boooobdbdob onh oooooSiooooooomnho onn on n 6?*f(H cVlil C5l'

g <<^g g<| ggg g«J ggSS g
.00NO(0-+i00O2COOQOQ(
(COt-1 OOi-ihSc-!N(MN«NN(M! IOMNNMH r-i ,-i r-l r-H »5 C\l OOO

iOOQOQ 03 CO C
< - cr ~ O ~ ~ cr. i

LljH 6 rfl Cj.oococo

a, . S © o © o rj o
[> ;^ :£K££Eh£

2 o s^loo «*>£:!
w 9

T1 © cO g £ | id c 22

^ • ©" -3 Li

©£

. . ©

§

/ o o o 02^ o

OrtO
a> as t«
u js ^
cfi o S i

PL) S^

© o

2 *
lis! >>

>>:5f^.

2 to

C3Q.

iffli

l-j^g|i|t?l-5 I>itH f>CDPHScfi
O . .

• . . . . ^ rA ts> . : ©

OjrH O
a^gaWaj^Wtf^dH

g_|^£ g|o^ g
go« g^M I g^pq

g I g g

O cc O

SriSwfi

©

2 i

tf . ©

° <H C

© » 5R
rn S ©

III
sag*o

I O-r-j ©

1 S
g ^
8 ©
Eh }25 M l>

"- H

Ph Ph

§ M
a m

PI O
Ph Ph

O S



214 REPORT OF THE SECRETARY OF AGRICULTURE.

<MOOOOOOCCCCCCCCOOOriOOOOOOOOOOOOOOOOOOOOCOC*iO

rt
fl c3 be

Ltc5L:o«5cci.':ooi3ioiooioioocc;c;c5ccce5cc2ccccc;c555

c
iOK

M

1
3

.Ah

- &&>£

-a

U cS

62f5l&&3*88|£3
K. ^ O -

OM^^Hi^0^KiM^^(^pi^Q^^0CJl^Hi<i^aid^QMQ^d



SEED DISTRIBUTION. 215

cododdd 63
QQGQPQQQ>.. A3

O O o o o
Q Q ft Q P

o o
P Q Q

o o
ft Q

55S=SiS§£

-
;

Q ;

Aft!
c8 ^ og

^;- !*^

*s.
si1dll

t5si;|^^55 Ej

: ^

j g g iS £ co

3 a
O cS

>H >^ >H

« fc fc fc *

E s £© O -in

A An J

o* £ £ o =

o

cc cS .

111
dHO^!

£ CL,

00 o
3 is

3d flu

: 3 5 I

^ « j- ^^
s ~ o

k3 ;

5 s >>W

>:S
«M ©

6*C G
. © Sh s . >,

.2 £ P -2 jj

JSCCcm ©5 _;

S4 t8 bo
c3 +=> a

^ k: o >Jb
© h © £/CD© Si oa.3

pSJT
„• 03 r-j © P
£>p£ >jjj

~ 02 o_. ^ «m
rt i—i V -r X

CC ©

43 © ^ >,

-- p ~

;Px
';X

jew"© 2 05 2

A

x >ri§ R 2 oom P

Sbldp
,

O C J a <j S H
fnOn £ .

§ hS w a s w

S pffi r2~c 9

^S|s?p

1^3

h eS <§
©^2ir?

.fl P

s >»

cS

8 p^J
PoS

^jHES^St^rU • ©9
5w^ © E^tSo? 8$ 2
tW CLl tfcJ +3 ^ Ei3 =4—1 CC Li cc c3

O^C©P^O£-S£Ch
O *& PQ a S



216 REPORT OF THE SECRETARY OF AGRICULTURE.

o o c © c
Q G Q Q G

c c o c c c
GG G G G G G G O C G

c c o
Q G Q G G

£ £

55 H
!>' O

fe X

3^ woo 3 ~

© rS

G
O
x

x
fl
o

of a a
s G s G § G

rg i X

G G §
<3

G
X

o

05

a
o ^

D5

G G X
o
X
PIR

fl
o © - £ © ©

CD eg m
c 5 1

2 00 +jj ^~ 03

+3
09

eo

t i

o S

o

©
be

c3

+3

G
G
COX

g vo Oh

s ©

to co CM

| §> g
£ § ©

bo
fl
«
?-.

-J

>>

©

G
CD
CO

G
CO

§
©

©
bX)

el
e3

-
G
3

+3

G

s Si

©
bD
fl 1 ° « j, o

J2 S- bo

c
bx>

c
Cf!

o
bo

©
o

03
a;

g
O

S
©

a
G3

-J

2 >» a © u © . c
11 -l£| >J ,! *&

o
u
O
h

>>
u
A
+3
© > -

b >>

It"? o~ > - - - >s

£

£

©
X

©
a t^x's—~ a - xrfMi 3 g 2 i'i

*

EC

. DO

m r

©
.
m S «o

b_r-r

:^?g

o

b"b- -

- ^ —
MS

o - r
:

00 §

£-

-^ gs Hlpq
7

c

111
5

!
1

yffi
gW rt

M
-K £ G.^ g £

O C'c 9"c">:

-l-> . -1-3 .
+3 o .

o III
lHGa

»"3

l;2

H H Sob GOO ««! •-a •"S G -i G < 02



SEED DISTRIBUTION. 217

CO CO CO CC CC CO

£2 S£

ISi^ScS^ d666 666d666d666dd66666 66o6 66dddOQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ
c3 ctS c3 d c3 c3

§ 8 S 8 S is ic S c 5 i5 2 8 = ice 8©8 «2 03 »5 §5 ro <

3*§tf.£ HHQ.-+J

esse

^Ph

•vdij o

© h S

I
CD >S,

> o
o

o£ £5

S3
; 2 O " O " ? ° i:^ ^Mh "

--©"S3
'Or o-«

S3
^3©>a>o<c'a»oooo
^+^K'CTd+^ ro'

rO'C rid^
„ S P3 M © O CDO a3 'J2 © =3 *-" ' O U

3-

-bis-2 T3 (p CS

411 ^

'fevU
£«*«

0) s- fl

fl © c
to '

t3^ C 2

§§§§§§ ^11^111 g»?ljJ|23^ 111 g*HH gi£ i
w§aca^



218 REPORT OF THE SECRETARY OF AGRICULTURE.

eo » eo «D co
oi Ci ci * cb
00 00 30 CO 00

3 © 6 6 d 6 6 dSin^S 6

o x xoo

o^mn3 ooNdoodoooooNddd o^n iN . . .

« i-h O O O

c3 C3

££

5888? ^5c;;oo
CMc5<tt<M<tt<=: 5 o

CD >» g
CD fn 2
*h © (S h

Is
daS CD

i-i q_l
a; o
m j,£*
So
'd -

=3g

be©
.S P

<& >

£ s°^p'^

Q^

S3 P ,_r 2 pj

pi

o
m

-S S3 -

2^' j»o t^S^'E-eu

,,2 C,H « S3 £^ ^

o
PP«

§1^2 of

c3 i.S O O-

352?ia o"2 >?>« cash es £35 c °

a5-0&j8SSgSo5 ,

3 135"SS-S :

= 2
CD 03

J 3
* o

5 ©
O PES
o 2 • <*

§ g •

CD S3

.T1

Is*
1 ^"^

I a) as
! v o

m

> h
CD S

.P SW
E±> •

!<2a

o
2

,Q

fe S3 C^ S3
O
3

c o

'.3

si

^ r

© goooocco
W-

o +j 'C T3 rC 'C 'C "O X3
w DO

o .a

i x

II

CO q s. O

a -"Hi
bxio

u « 2 ®
d p ^^3

X ©i-aM

E3^ S-^Ph 2
.goo :-g-H .J

o

CD cS

2a
.2 o

3
i

9 §

O CD

fi «

^ a"

CD >> 7l
CD CD .S



SEED DISTRIBUTION. 219

CO coco

\cr \r- 's *_r '— *— '— —
~. ~ r. c; ~ " r. ~.

co co coco X

odod 66 6 oonh 6 6n*'6cM« 6 ^jc-ioi^dci 6-^06666606006666066666060
CQQQQQQQ- ^Q ^Q ^Q s^t^P >^ >>>P >P ^QQQQPQGQQQQQaQQQQQQPQQO

1—1 1—I r-i i—l 10 t>OOS)b-
~>

: i- 'MX : =: ~ :

>oo<
>O OO -*i 10 o o :

- -J lOO O O iO —
'

— — — 10 Ci o — = oo o ~ —
1

— — o oejioowoioriOTHNNNaiooo^Th-tiso-^moollONNHN H r-l iH rH i-H rH r-t —

(

03^

go

©

g&0
© Pi

> Pl g > ©|_| 1-i

- p Pl .gs °r^ O o3

3 co

> ©j?

§TSs

1-1 o <§

© ©ft

.OS

Q !Q

&c°"SP

3 5 o
7c pi »if

_T co_H
'"

ai

c o o ci

o-d o^
td^M -

<3 Pl

pi g pis

d © d -•
°

§ o ga-a
o.2 O O '

o :

oQ :

3 a pi

2 pi ^^ § d
-p «3 ©

cs Piag

lf*J
>?"£ °r3
cc r_ O m O O

&^ O Pl . .,£.

"3-S §•§ £
o
:^o

^"iis.iisi l

3S-§ S>^-0 0^,5 gfHS e8>-<n
H
pfjH P!

-2 H2 p o'SS ^^ b'E k>3 o orpl-^S Pi^^
cSc2'730.y.^'^c«=50Sa)^Oorta37^0c3P!

T3 o

k o

P?°d

" . m

pi >

. d

a^j d

o:^

isflo.s

°.Spqg

© pl CD ©

M^^^Wf
PhS Pj 02

d ri °
o3-S

33 a d
gM«
CD . •

dH<1
o3 . .

r-j O O

5-1

:.as

g C cc

gj3 d ® Pi ©
CC O 6£© 3 .-

! J o'O'
^i^MO^H^^

© bn&~^
S -idQffec3-^rH+2'^!^fe;^:io S o3 rh=l>^ f-, ^-2o^Z>^ SW £ S S-9SS .if SOrfiH * cSCQ PI .^^P

g § S P^H"!^ 2 o^^ a m 6^ ofefc* 6 ri S| SQ

5 a

©

O Pi d J

i-s •J

^ a rh
a

^zj
ft Ph
u d

r^ © O
© A ^
Ul 02 W



220 KEPORT OF THE SECRETARY OF AGRICULTURE.

eo eo eo eo eo eo -.; -jr -.c
C: C: a ~ ~ ~ ~. ~ ciXX x x x x x x x XX XX ggX 00

^ bo to ;s eo eo

xx x- §Xg
<cocccc-ccccccc?i O (M > ?J 5i 2 §£ £$ 6 CM Jh C "> N §

II IlllSiiJ || |^ ||
c3 cS c3 cS c8 c3

,>P

_ " =3 bO

i?cSS55!criS = H?i x *: iiO

83 S^eoS aSSJ

o

2 2^ 2 3
goo
-A 33

X C
O o x c o c » © rt

?^EhK : office

CM
O

H
D Ian

o :
s

: ~ J§

bcgl,

isaS

.2 5 a

•"* o 6D-

; 2 S^2

,

= £§'

5^ s

9 &
>/3

§1

as ^cj
£="2

HIS
. e8

CI CO

OfS^

"ccX =.

73

cS;g

= i

> X

= S = Hiffi

- '

IB

:gpd

c*«o I

o o
u s-

c3 e3CO

£B

*fi



SEED DISTRIBUTION. 221

cOCOO^Dffl CO CO
OS Oi Oi OS OS OS OS
0OO000 0000 co 00

oooVna • co • of •HNNNH OCM ON O
" J3 t:fl

to co eo eo co co
Ci cr- cr. c. 0. ,'-

x /. /: -/ j /_

t—I ^* >0 OCO iC . HXW5NHN -t-h
CM ri O O O O OWN O O O O O O O O O O O O O O O O O O O O O^ O CM §5 (M ON
^^QQQQQ ^QQQQQQQQQQQQQQQQPQQQQ ^Q >,>,>,>,>, >P ^

iooHa-*toNeo gooooiflwoftioooooooooocisisoo*: o c • o o o >.om 00000
JO O CO CO CO to i- ?! CC'iO if? I5l-l-0i»5ic3cic50 o _ o ii 1- o o o o o 5' — — o 01 o o o — — o
) O O 1- C-! C3 <M t~ O O 1—1 1—I 1—I

"* !—I i—l !—I
1—

1

1—1
1—1

1—
1

1—
I

1—
I

1—1
1—I r-l t—1 1—lr—1 1—I i—I i—iHrtl- CM O O OO _

CO KIHHr

0)

t* to

I®
5 3"

o o>

tn Crrt O D ti

fc :ft :ffi£

~0

(M O

.5 >>

-^
p. S
a o

.d

OB '

S-c P*2
, cj acts

£f,

Sko : *.s

M :K^

ccccc
•.3m

.2d
•5 03

3.2

cv P i3.S§saa B4l» .las-
j- 0.2 & -'0

CC *h £ ofPS©« oSO»cJ

_,£ CO

^a.l s
,0+

pj to

CD O

03 A ^bJ O oj

wgg 81? I'll g-gw&S
g-doo q ^^.^

J^ti-j 03 cSi^ o O U-zi
03 J3 Si a^5£ 53 -*-» O A

fiO ! ! .'PQOc«<l^S mO

aa

Cb of.2 *-" °5 ei^' !>>ei 0.

1 , , ,
.— _;

O O o

: <1^KQfl^riX^C .WfL,i-iO^ BUS S3 fl

§HQffiPVi iWHWaJHfe^WM^WtS

oiS^

K^a

Co ?-M a

I'd ,

o3 0)

Sh £4 "" H
CD CD Sc/2

a

rt

>
r-. O

c ®^J

2 o

O*® O 1^ CajJ o

:S :H SK

S I
02 CC

6^

aa

1-5 ^
w M d M
^h" P rt
CD

bo
^ s

^ a
rt O
CO CO 0L! ca



222 REPORT OF THE SECRETARY OF AGRICULTURE.

g§ =5? 5
00 X OC X 00 00 CC X X X SS5X X X

ihri^i c 6 c c c c c'-ji" :s : : : : d 6^^PQQQQGQ >,>k>P ^PCQQQQ
a <a os cs cess os

888 £8S8§8888:oon cot- i- CM — — —. c:

;

~ ~ ~ ^ — — — - "
- - - •

" ~ ~ — — — — -
~ ~ ' " '

~ — — —

IIS

?. S ~ -

8*

3 IB

U >
C og

O ^ <S S o

o
w

-
r.

JZ.Z

= -

o

io
id4

:«!

; 5 c

ill

£3s o P o"S

21 5 II g - m

q
bJOcS

q q s S *

E I*

,0 S

QS
- si

S ~ fi
O i o

73-

—

•- o dfd

_glsi£Kffl

:§ :£o§£tq

O - o
3 >.~

*§s
oioD^a^

tKx; l^OHi^

- o-
V
6)

q
H
o

M O s ^



SEED DISTRIBUTION. 223

6 6 6 6 o '

PQQPPQ

CO CO CO
-/" y_ x
i—ii—ii—

I

si .-no"<sf. -aTr-Tra ccaz -t~? ea -i-ooc<f
O 051«tl <M ON Oi-h O (Mr-iOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Q. c3 c3 c$ c3 c3 c3 c3 c3 c3Cl c3 c3 c$ c3 c3 c3

OOO O ©O OO O © SI .-I i^ i.T © -H © 2 St ?} © © © — © © © © — © © © © - — © © >o lO >o U3 l~ — .- i- i.-r o — r: © ;i-;!i-:!CDCO:!i-ooi;c ».ioooooooo coioofiit')^!

<

i-lrH ©OO OHXHOOHXOOOlN
COr-TrH r-T ©f (SfcOr-T

©

(B (B g Cj

^ 2 ° OS S!

O -j o r

;§5-2

- »*» ,_^ a X V Z T (11 °s <h m w u*r , i w w > t-M , , , i

j°^o^|oE^>^ ba gfcafl | d d d d o 6

I I
cc !3

t-s £ t a •-S pq

0)

Eh
©~

-id S PI nl o
o o O Sh Jh

eu XIX xSX cc 00 CO



224 REPORT OF THE SECRETARY OF AGRICULTURE.



SEED DISTRIBUTION. 225

)COOO OD CO
8
00 00 coco coco

388^ 6®*> 68558*- 6S8 6 6666666 63 66 6& 6® 6^&°> 6& 66666666 6§38^83 6

3333 33 3«l33 33 3 3 <l 3333 3 <43333

)H»QO«C i8Sgg88S88S3SS8888g33£3S83s ;3388333883c
iH NHCOr

jo

2 o

^£"8

;Q*

sid ©

if*
-of

43 ©
CO 03
© 02

1*2

,
© t*/3 >>
,d H S © Hi

pffes
& .& 03 CSN 9 03 fl . S M

i-ji>^ooccasa :k3

03 2
.3 .9

M a

S
w

a in

r!
.4
H H

43 >,

EH H H
H. Doc. 6- 15



226 REPORT OF THE SECRETARY OF AGRICULTURE.

t-hOOOOOOOOOCOOOOOOOOOOOOOCOOOOOCONOCOOC<-iO coo

£ B rt M
iQ iQ iQ CO CO <

"3S a^g^g-mia^gs
*S ri = r -

s^^i
-§•-

mo:*; o-O

d o «

III

,2 ££ a

sag

Sir

3=d

-

T
? E3 ?^|i^g§g§jp-^

^rfSSg^^ilillilM

H 3 S^

£?£

3 5 8*
5 2 S _2

-

I .a

ffilo

n K.S o a

- = be

08^

J^ g
g :;

r

a
O co

5 >.



SEED DISTRIBUTION. 227

666666666666666666666 6m 666666666666666666666666666666

, i^iOi~i^i~i~i^i':i"ir:i

:S

^ rf

si s

^og

E £ =3

5*d£Sfci

Q^fflffl

S^2

>K © S ao

o , . a a> w

8§gsS

s

fell! Sl&l2*13^451 i« fiji1'sil^l

la,

lljgj
60 jg

fc^oS*
«Tggtti

) .no o

i |<!cq£ gjH^M^H^ gm' g g^«jd<g&tecri rfPig^'S^M^H^^



228 REPORT OF THE SECRETARY OF AGRICULTURE.

tO CO SO --5

C; ~ * cs
oocc ccco 00 '£>

a

CO CO CO CO tocO
C". * * 05 OS OSCOXXX CC X)

Oi-^lOCO • -ON O • CO i-H cTao • >—' O CC—

T

Cl, c3 o3 c3 c3 c3 QjC3c3c3c3c$£lc3c3

f-1,-1
<D^

i

rQ &M to '*s^ao i to us »o ta o OOOOOOOOOOOOONMOOOOOO t-eo o -^
i_~ O «3 i_~ kO u- u- ut IQ i-~ l- ut u- r— X ^ = L~ O! r-H C "-O CO OO

i bn '•

n :

u 3 ;

3 :

ft £
i

d
o CD i

fcn

A Oi-P

s* :

,0

3 | o

£ .ste :

<$<*
0) .-O !

CD ^+= :

$=« :

! A
^«

Sh

ft
i <D

CO o

§1 •

! o
CD r

sis '.a s as £o

2*
.5 ©

Seh
CD .

d^J
Kg

. o
Cfi d

EH

•r& oil A o rO-2 rC rO rO rO rO rd r3 rC
§ :.s :g.2 '

ffl :3 :ffi^

h 2
o H jJoaooocooooygooooooooo

ftpH

CD ^
PI d

d 05

^§
3d!

. ©r

§1
MS

EH

§.2 :§

d-d
r^ O

SI
•rlfd

IS
d£

s >

bo fl o

c I? ^
cd .a

3 !>

3

^ w

g CD

in d
EH EH

$ 02

W 02

d d
Eh H

o
ft g
tT CD

EH P



SEED DISTRIBUTION. 229

6 6 6 6 6 6 6 6 6 6<& 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 oSi 6 6
PQQQPQQPQQ ^QQQQQQQQQQQQQQQQQQQ ^QQ

OS 05 OS OS 03 Ct) C?5
0000 000000 OOOO

d rj o3 c3 ri

(M(M OOOOOOOOOO

S^
8t~COOSOCHX050Contorooc

H S >
-> ^ 3 ^
S o O

SgJg

g||g|o^5^
eSS^eS

Om 8 o

Q
Q
a
o

43.9 ©

6 O P-Q* O 1
-

1 - O - y fTC a o £ O <£. £ O -

W , 03 (X) > rg

III s^stlsg
3IIS11

III 111!^«^MO WHS

g; u © t-r '

+i -
far/a

£3 ©
.1=1 02

j3 co

^ © »£ © r-s
£52 t> -^ 13 'O^ '©^3(C

03 . .

ll
>

££
•S

1 to

i o-^ i o o
:WS :fflM

03 TJ fl '

- 3 o

^£ cSj«i

-, S^^iis

iO-hOs .lOOJOOO



230 REPORT OF THE SECRETARY OF AGRICULTURE.

7^.6666666666666666666666666666666666666666666
^PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
ea

r2 %24 w
io>nioici*i"i^ it i~ it i- i~ i~ i~ i~ i- i~ i.t i- i~ it i.t i~ i~ i" i~ i~ i~ i~ i^coo

o

: 7i ?i J j rj 7i ?i ii c-i ?> a 7i i :-;•?::! t > : : ?: t :
~

; 7 : ? : "; : i ~: ''.'>.<-> 7i 77 re m m C S o C 3 = :

l- co ic i« u- io i

o

p^'C ©*i>'E
s-i © Oi> ©

! c o

I pa- CO 03

**jE;3fc«M<rs*«£Ss
£2 c ??

i£*S~-
Q ^5

1g^ '^-2.2
'•-<££

.^?>
h£|£$-S

5 ££ t£.

25,
Pb

° fa
o 2

22

2 E

8 8

la.?.*?
^P©fl^Jg^CQ W ^

a o.
-rViiilji-S 3

<$M^RSfc^5K^g£E££fc£H<id

g.»g g&a as,

^§§§§S i^WJ > § I S
ffl

3 3^ § § § 3 L:io"bo^. S«:ooo^oco



SEED DISTRIBUTION. 231

OOOOOOOOOOOOOOOOOOOOOOtMOOOCOOOOOOOOOOOOOOOOOOO^ o o o

iOOKMOW££ iO'0>-0 CiO>OiOM«5t»lNC)JK!0 Q5»n

£*

< .71 co P* rv « eg .

&f>

CD

^ 2 ^".coo'S)^
1

: -d



232 REPORT OP THE SECRETARY OF AGRICULTURE.

oooooooooooooooooooooooAAQQQQQQQQQQAPQQQQQQQQQ

-Q C3 M W

3<wP,=3

s § s s s s § §g§

E * 1Mis
o S ©
2 -2 .2

n j t>

©.H

S m o

2 dO MS

3
O

> ?

f> ffl fqo O co >4 ffi^

I 1

© n

2 5*h o
S 9 o © s

£A Iff

«h 2 §,§0.2,2

^¥ss
lO O <5 H

.* 03

« © s
few©

© ow
QI-5

.

>>3^
-»-> o .

MO

Q Ph P

+3 "^ © S
© 3

!h
ty+3 o

o ©SO
a 2^3

I ik
"S es o cS

© © o esQ
© fH

S § 9-3:

1sq°
yO;. S

i *§ :

1-9 O

© ©,fi ©Q
rt ©ta ©

^^-^
B ags°
a
u 9^>,

« © h © ^

©.3 tn-^ hPn

S« S.2 g.a
© O sOfl
H9 3 O

£©°
C © -

^^
II -g

J8|
© ©

•

H ® ©Q.
3^0

d d

. 3
; © ©
> © ©

is

S"§.|
S--3 3

2 n ©

Q 3?
£~*

£*

*1
3 © 3 © O
eg © o3 © _
gsgss

§ a
O o

. o
!* ao . ©

8|1P
.2 ,© e3

© 3 S'iS-Q

533115



SEED DISTRIBUTION. 233

o o o ooooo
Q .ft p AQQQA

oo ooooooooo
QQ PQPQQQQpQ

o o<m ooooooooooooooo oooooo
Q Q^QQPQQQQQQPQQQQQ QQQQQQ

88338 >?i ?l ?t ?t ?i ^

a
•-5

*w S pi

III S 851

Jggg-Sgg

S So£-2 S § 2©^ fc o $ 33 g S^tf
J 2 "S 2 2 a£w >>n 2£ °

r
- & 2 • -

M ©^ offl ®'S cJi-sS^ ®r_^ <» ^i_; ©^ >

Q J <{ oK<&& J ^<J{ HO

og|w%w«o



234 REPORT OF THE SECRETARY OF AGRICULTURE.

gggg
OC X X X

la
3

— i *

,:::22:::2 ^c>.- >- >.-i
>-. >.. >-. >PQ

I

££££

r^
"3^ CO

^ C

551 l- l- l~ — = a: — x — x —
;

so ec —
. — x —

:

© h3 fl
h ^ -ci

fi*ls^Q'S -*3

~ — —

d B»b

* 3
cS O £g

Sal's

SsgKl,g^

Si*

£2

ft

lj<£^si|'js IjSShS

60+3

«3<3oCQ fr

Scq

££

s o

£ 5 r

>. 6 5
r. - -

"If

lb
R*"^ aj_c^

2

= 5=

DO-

- j2.2 = --^x °

,P" _^ :> r£. 3

,
*

;
s— -z

S> _
'>

IJlii
ill sis

I » « m ffi

:^i3S

ii &c ;i be an

O G5 SS

z z ccccccccc

C oo X X X X

SSSS^.S^:



SEED DISTRIBUTION. 235

CO CO CO CO CO CO CO CO CO 'CO CO CO CO CO CO CO
Qo; cs oiocj cert co o cc> c. c^ c. ci
00 CO 00 CO CO 00 CO 'CO CO CO CO CO CO X CO CO

r. r. r.X X X

oddd 66 u o!o6 666660061-1 6w«6^ooNrtN ojj" ot.

Cw rf Co oj rf c3 ..: ..' ; . ." :i "' I Ti 2* rJ -~! zt 7t t*. p, ri r: r\

COOHHHr
!C!iS-0:O0«CNMCO O 3HOOOONW
;t— j-cr— o — r-H — —

.
— — 5 scr:c:oc;;r.:

t-H CO CO OO O CO CCO 3 KNOlNOOjC.O
5-1 t-H CO -H iH t

25 tiSoSS
t-h c« t-TcOt-T

I
ft

• ft

o-s
. co

+3 ,.

P co

08
-rt

.. Co

rC! pi cc

S o

M CO

.5 *

co-5! cfi ro Xr--.

jag?

©P-i
,P -

O co
x x
ffl CO

3 ©g^ ©'- d g gj-JsjzirtJS

>& p f=! £12 cap; &o « >, P O -co

»£< co © o ^d ® °3 o © © o

rJr-H CO p$

. .cP£o

o
Q
P
-

I

5^

sft^i
'

!
o

m box &P3
.

! >> OJD c4f" & CO JhQ « ih

2 CO § ©r£ Prg^£ Jh

111 IP^^l^

.a°cS

, CO -T ©

2 rt 02s« <?

© „r co

gS^
^ftP
£-7°

O cDhh © o§ggg-S
c cp£|
Wcxi"

©^

-p a

tTcd

:-

q

O^jJO
5"S)c3 S"S)

tT co" tf »-» CO

II 1 si
^ rj ^ • c co 22 co

>><! WgO^CDcO-pCO

Igggfll^cl

co^-^+^^coOteflO

a^coa|spg5sg

= T

o
SO

^.
CO.

co cod !

10

be©

-2 -S-p ©^ cs^ bo
pj N ^ © ©

bo>5
1.^1

+Jr7j |L, t» rtk> o ° O S CO
CO CO

s!^ co,2 °^
r

co 00 : -;_-^SH ftS
CO

2 p
p © _"-1 fn rP .p •'- ^3 •" M
05 u co x x co trp5

d d l^fec_
H

;^li<
l^i-5 :

© Hs'©'^ o'-J d d'-a©

P
p'C
°>
b£^

^ CO

Hco
co^:

S^

Mm^K2 E.S ga §£
!^ p rit.OO^'SOO^'hO'SO .0

rd^^©n3:T3©
, O-rA ,0

§w

^^ d^d
^g :g

H <1 w
fe *-s

Hs 1-7

P i-s ^ tT
© ©
^ r^

CO 00 CO CO

^ ^ ^ £ * * *



236 REPORT OF THE SECRETARY OF AGRICULTURE.

gg
3: x XXXX30 g g g~

35 53 oc 35 co x X X XX
i X L.-

cS ti c3 c3 [IS og Bj cS c3 g p, £ o3 o3 rt c3 S 5 £ eg 3

S^ p<c3

?!
M rH = O 3 I

s
•w
-w
Q
<ao

g Xmo <s

T3

o r3

a.
<a O

£
c

"s?

3 Ph

Pi
S flea

s-gs
j=.SxS
Sffl g o

'd g © g o "ti

3 o3 Sr^

c

la

i3 ffl -3

1 ^ x
x T3 c3

1£

SciSS

Q :

J41J

s-gla

£,- 55 +3 ,1,"

X +3 © Xsop? I£
- i'x

114
; c c

;3tto

©F* ID

,
X r- DC
X 4s X

; o x
g

^r ^ ^ r . i— - -r ~ - 1—

'

•a*

^i^^^ S
X X

'fe s"S ^2 a .2 S

og 0,5

Eg
d9

^^s,

^

III

ifi{

a

§?^S:

x >
= '5

5^

.2 -
- «3

^7~
•r x

1
o « ' iC -rH

a :a st

«^ Sdg .S^xg.X ;g ;.X
; 3

So

g|

feas

^^ ^
I 3



SEED DISTRIBUTION. 237

cooooooo oococooooo

c3 cL c3 c3 c3 c3 cS cS c3

QQQQQQQQQQQQQQQQQQQQ .

Q

3

*J!«n5c0 3NC': Z < Z Z '; •

'

ooo
•^ c- ~ o -+ ~ ~ o ~ :o o ~ ~ >rr o >o i- ic ic i- i- - i- •- ~ x

WOiOOOOH HHH rH

Jrf

IS
,fl fl

o> oMW
CD fl

8-2.2 §^5 2^
l-flco^gg ©a

!W

,fl &J0
" fl

! co co

a; aj

>,cp , 05 to

<« 2 2

1 &J 1 s la

. fl i » fl D mSripco
o :s°

s

3*8
3»i

•r co ih > eg o g> fc CO

2^

fl w

N J'SS-S
5-d 9

cd ,£ CQ -*-> --< fl jt-H « ^ t^coH-S

S CD COisJ'C^ 5 flo^ O ^ ,+3 CD

gcpcDocDr^i5fl5CDfl2 ci) fl?)

^^^CDXitC^fl+SrflCDCgcDO^
' H it; 1" S^^ 5° CD « v O CD73 "J S-i
1 O 'Sj3rfl O CO O ^^ f-i Sm CDXihl!^3 fl

CD O
-

:- , :: ,J1^PI!^II^I»|PS1
Sj^ flffi^ g fl^ gjj^ g^l g> gfflQjMQWpjopqpjW d |§ cd|Oq|

-SO

°2

o o

o n

££ fc £ £





REPORT OF THE CHIEF OF THE DIVISION OF AGRICULTURAL SOILS.

IT. S. Department of Agriculture,
Division of Agricultural Soils,

Washington, D. C, August 29, 1896.

Sir : I have the honor to submit herewith a report upon the work of

the Division of Agricultural Soils for the fiscal year ending June
30, 1896.

Respectfully, Milton Whitney,
Chief.

Hon. J. Sterling Morton,
Secretary.

WORK OF THE YEAR.

The most important lines of work carried on during the current
year have been an investigation of methods suitable for use in the
study of the physical conditions of soils in' the field, under which
agricultural crops are grown; a continuation of the study of the
texture of soils of some of the important agricultural areas of the
country; and a study of the physical conditions of the soils adapted
to particular agricultural interests.

A bulletin was prepared with 36 illustrations showing graphically
the differences in the texture of soils of some of the most important
types of land. This bulletin shows that most of our agricultural crops
are adapted to soils of certain texture differing greatly for the various
crops. Three bulletins have been issued during the year, showing
the daily amount of moisture maintained by a number of these differ-

ent soils, both with and without crops growing on thein^ and with
different methods of cultivation. These records show a very impor-
tant difference in the conditions of adjacent soils of different tex-

ture and show the reason for the peculiar agricultural value and
adaptation to crops of the different soils. For example, the different

types and varieties of tobacco are most successfully grown on soils

of different texture, which maintain, by reason of their texture, very
different amounts of moisture, even under the same rainfall and tem-
perature conditions.

The investigation of the texture of soils has been extended into some
of the principal tobacco areas and to the cotton lands of the South,
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while records are being kept of the amount of moisture in the different
soils.

The influence of thorough cultivation, subsoiling, and irrigation on
the moisture content has been further investigated. It has been found
this year again that on some soils in the semiarid regions of the West
subsoiling, with thorough subsequent cultivation, has had the effect

of doubling the amount of moisture in the soil throughout the season.
On other soils it has not seemed to have had any marked effect under
the conditions which have prevailed.
Our records show very clearly the danger point at which the soils

become too dry for crops, and where irrigation is practiced the effect

is very apparent in raising the curve representing the moisture con-
tent of the soil and maintaining it constantly above this danger line

where the method of irrigation has been judiciously applied.

METHODS OF INVESTIGATION.

As explained in previous reports the most important thing in com-
mencing an essentially new line of work is the devising of methods
for investigation. A great part of the time of the division has neces-
sarily been given to this work. Very satisfactory progress has been
made in perfecting the method of moisture determination through the
electrical resistance of soils. Ten instruments have been constructed
for this purpose, and seven of them have been placed with competent
observers in some of the principal truck, tobacco, wheat, and grass
lands in Massachusetts, Connecticut, Pennsylvania, Maryland, North
Carolina, Kentuck}T

, and Tennessee. In using these instruments tem-
perature cells and carbon plates are buried in the soil of the field at
any desired depth. Any number of them can be connected by wires
to a single instrument. These remain throughout the season, and by
reading them daily records can be kept of the temperature and of the
moisture content at the various depths. These instruments will be
tested carefully this season, and certain modifications will be made in
the method and probably in the instrument also to adapt them to the
practical use in the field.

The electrical resistance of soils depends upon the amount of moist-
ure, the temperature, and the salt content. The temperature effect

can be eliminated by the use of temperature cells. The influence of
the salt content is more difficult to overcome, and work is being pushed
along that line at present. A method is being devised for the deter-
mination of the soluble salt content of soils in the field. This method
is so extremely sensitive that the variations in the salt content, due
to the abstraction of food material by plants, to evaporation and rains,

and to the influence of fertilizers, can be sharply determined. These
investigations are leading to very interesting results, and the data
which are being accumulated throw a very important light upon the
constitution of soils and the changes which are constantly going on
in them. The method has not yet been so far perfected as to warrant
its use in our field investigations, but it is expected that this will very
shortly be done.
This whole method for the determination of the moisture, tempera-

ture, and soluble salt content of soils, for the determination of the
circulation of salt in the soil, and for the determination of the depth
to which the rainfall descends will prove of the greatest value, not
only in soil investigations but in the practical work of cultivation and



DIVISION OF AGRICULTURAL SOILS. 241

ORGANIZATION.

The work of the division is gradually being organized npon the fol-

lowing broad general lines, which will require very close cooperation
with the work of other branches of the Department. The work should
be based upon and should be an extension of the work of the U. S.

Geological Survey. One of the most important objects of the work of

the division should be to investigate and map the important soil areas
in accordance with their geological relations and their agricultural

value. These maps should be of such a character as to show the
farmers or prospective settlers the character of the soil and the nature
of the crops or the general classes of crops adapted to the several soil

formations of different regions. The soils adapted to certain classes

of crops should also be thoroughly investigated and mapped so that
one could see by consulting the maps the areas adapted to certain
classes of tobacco, truck, or horticultural interests. Such work forms
an essentially new line of agricultural geology, and requires for its

successful prosecution persons trained in the difficult problems of sur-

face geology, and who have a broad appreciation and knowledge of

the relation of soils to crops.

A considerable amount of this work has already been done in the
division, but it should be greatly extended over a wide range of field

conditions with detailed and systematic work in some of the most
important agricultural areas of the country.
A second feature of the work of the division should be the examina-

tion of the physical character of these different soils to determine the
conditions which they maintain for crops, and to see how these con-
ditions should and can be controlled or changed to adapt them to the
classes of crops which it is desired to grow. This will include, of

course, the investigation of the effects of fertilization, of irrigation,

and of methods of cultivation on the soil conditions. As the physical
investigations and methods are perfected there will be opportunity for

much chemical work, and for this there should be close cooperation
between this division and the Division of Chemistry.

In connection with the agricultural geologist who outlines the areas
of soil formations, and with the physicist and chemist who determine
the conditions existing in the soils and how these conditions may be
controlled by methods of cultivation and fertilization, there should be
close cooperation with the Division of Vegetable Physiology and
Pathology. The vegetable physiologist should interpret through his
investigations the value of the soil conditions on the economic pro-
duction of plants. He should tell more surely than anyone else,

through a study of the plant development, how the soil conditions
should be changed in order to modify the structure or other properties
of the plant to adapt it to any particular use. The development of
the plant is, after all, the real measure of the value of soil conditions,
and to interpret the results of our investigations of the properties and
conditions of soils there must be someone cooperating closely with
the division who can understand and appreciate this standard of soil

values—the development of crops and plants.
The recommendation made last year by the Chief of the Division of

Botany that there should be cooperation in the work of this division with
the Division x)f Botany, proposing to map soil areas in accordance
with the distribution of natural vegetation, has the hearty approval,
and will receive the cordial cooperation of this division if the matter

H. Doc. 6 16
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can be arranged. This botanical work should supplement the coope-
ration suggested between this division and the U. S. Geological
Survey.

SOIL OBSERVERS.

Considerable difficulty has been experienced in securing competent
observers located in the typical soil areas which it is desired to study.
It is very desirable, in order to avoid duplication of instruments, that
the soil observations made for this division should be taken near the
observing stations of the Weather Bureau, so that the ordinary mete-
orological data will be available for use with the underground con-
ditions recorded by the observers of this division. The statutes
specifically prohibit the payment of an additional salary to an employee
of the Government for additional work performed for the Department
of Agriculture. While the Weather Bureau rainfall and cotton region
observers receive only from 10 to 25 cents for each daily observation,
and while they would only receive from 10 to 25 cents for each daily
observation from this division, it has been impossible, on account of
this statute, to have the same persons perform services for the Weather
Bureau and for this division at the same time. Attention is respect-
fully called to the fact that the work of the Statistical Division,
the Weather Bureau, and of this division could often be very advan-
tageously performed by the same person. A person keeping a close

observation of the temperature and rainfall would be better able to

study soil conditions, and a person performing both services would be
better able to appreciate crop conditions. As the observational work
of the Department is increased and extended such a combination of

work is likely to be more and more frequently demanded, and it is

respectfully recommended that Congress be asked to allow additional

salary for additional work to a person whose place of private business
or residence is conveniently located for the performance of certain

duties, and where the performance of the duties involves but a small
portion of the time and attention, thus permitting him to pursue other

regular lines of employment, and where the total compensation of the

person does not exceed 8^00 or 8500 per annum.



REPORT OF THE CHIEF OF THE WEATHER BUREAU.

U. S. Department of Agriculture,
Weather Bureau,

Washington, D. C, September 20, 1896.

Sir: I have the honor to submit a report of the operations of the
Weather Bureau during the year ended June 30, 1896.

Respectfully,
Willis L. Moore,

Chief of Bureau.
Hon. J. Sterling Morton,

Secretary.

principal duties of the bureau.

The foremost duties of the Weather Bureau are briefly summarized
in the following:

To collect twice daily, by telegraph, meteorological observations
made at about one hundred and fifty stations advantageously situ-

ated throughout the United States; to forecast the coming weather
from the charted meteorological conditions, as shown by these obser-
vations; to disseminate immediately and as widely as possible the
forecasts and special warnings thus made; to issue danger warnings
to mariners on the seaboard and Great Lakes whenever impending
storms threaten the destruction of life and property; to collect twice
daily, by telegraph, at certain river centers, reports of rainfall over
watersheds, and water stages in the main rivers and their tributaries;

to deduce therefrom, for the benefit of commerce and navigation,
forecasts of height of water and warnings of impending floods; to

collect and publish at designated State centers, in State bulletins,

weekly reports of crop conditions; to issue, weekly, national climate
and crop bulletins, showing by text and charts the effect during the
preceding week of weather conditions on the growing crops of the
country; to collect, monthly, by mail, temperature and rainfall

observations made daily with about 3,000 sets of standard instru-

ments distributed throughout the country, and to collate and publish
the same in order that the climatic features of the different parts of

the United States may be accurately defined.

ECONOMICAL EXPENDITURES.

Notwithstanding the rapid extension of the work of the Weather
Bureau, the advancement given to old and deserving observers, and
the improvements made in old methods, as shown in detail in the fol-

lowing pages, the expenditures were less than during any year of the
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last fifteen, except one, and in that one, although the distribution of
forecasts and the beneficial results attained were much less than
duriDg the year just ended, the expense was substantially the same.

FORECASTS AND WARNINGS.

Special care has been exercised at all times in assigning officials to
the important duty of making weather forecasts, and it is gratifying
to report that the forecasts have attained a high standard of accuracy,
whether we measure them by the official markings, by the comments of
the press, or by the testimony of those whose interests are greatly
affected by a foreknowledge of the weather. The average percentage of
verifications of forecasts during the year was 82.4 per cent, an improve-
ment of 2.4 per cent over that of the previous year. It should be stated,
however, that no system of markings will fully determine the com-
parative value of weather forecasts. Occasionally there are times
when the meteorological conditions during the twenty-four to thirty-
six hours covered by the forecasts change so rapidly and to such a
marked degree that neither the changes nor the sequence in which
they happen can be foretold with even a fair degree of accuracy.
Doubtless much of the criticism of the forecasts which has been made
at times results from the fact that our officials have claimed, and prob-
ably the public has expected, more than science is able to do. The
defects of a system should be as well understood as its possibilities.

In the great majority of cases, however, the atmospheric conditions
are such that it is possible to make forecasts and issue danger warn-
ings that are not only almost certain of full verification, but also of

incalculable benefit to the marine, agricultural, and commercial inter-

ests of the country if properly disseminated.
In a great measure the merits of a forecaster are determined by his

ability quickly to comprehend the meaning of the charted meteoro-
logical data, to discern a portentous condition when it appears, and
to confidently yet conservatively issue warnings to the many property
and industrial interests concerned. It is believed that the methods
of discipline which have been instituted and the assignments of officials

which have been made are such as will reduce to a minimum the lia-

bility of storms dangerous to mariners reaching sea or lake ports
without being heralded by storm signals, or of the rivers in the fruit-

ful central valleys reaching the danger line without due notice having
been given to shippers and to residents of lowlands contiguous thereto,

or of cold waves of any considerable extent sweeping eastward unan-
nounced to those interested in interior commerce.
Three West Indian hurricanes swept the Atlantic coast line from

Florida to Xew England, and two passed northward offshore, but
near enough to the coast line to seriously endanger craft about to leave
port. Danger signals were displayed at all ports well in advance of

the storms, and as a result no lives were lost and but little property
destroyed. Not many years ago, before the Weather Bureau system
was fully and efficiently developed, one of these terrific tropical storms
might have damaged and destroyed shipping to the extent of several

millions of dollars, and hundreds of precious lives might have been
sacrificed. To-day, although these storms sweep our Gulf and Atlantic

coasts with all their wonted fury, and storms of somewhat less force

cross our Great Lakes from the West, it is seldom that the country is

shocked by the news of a great marine disaster.

The forecasts for the territory east of the Rocky Mountains were
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issued from the central office, except that in the morning the forecasts

for Indiana, Illinois, Michigan, Wisconsin, Minnesota, Iowa, Missouri,

Kansas, Nebraska, North and South Dakota, Montana, Wyoming, and
Colorado were issued exclusively by the Weather Bureau office in

Chicago.
The forecasts for California, Arizona, Nevada, and Utah were issued

by the Weather Bureau office in San Francisco, and those for Oregon,
Washington, and Idaho by the WeatherBureau office in Portland, Oreg.
Marine storm warnings were telegraphed to the lake and seacoast

stations and to the director of the Canadian meteorological service at

Toronto; warnings of frosts to fruit, cranberry, tobacco, cotton, and
sugar regions, and warnings of severe local storms, cold waves, north-
ers, and dangerous floods to the threatened regions.

Local forecasts of weather, temperature, and in some instances of

wind (for the station and vicinity) were issued at 66 stations other
than the district forecast centers above named.

COLD WAVE AND FROST WARNINGS.

The great value of these warnings to the general welfare and com-
fort of the people of the country at large has been manifested during
the past year. No cold wave or frost of unusual intensity has occurred
without ample forewarning, and there are numerous specific instances
of record where these warnings have resulted in saving from destruc-
tion thousands of dollars' worth of property.

Particular attention is called to the cold wave of unusual severity
that overspread nearly the entire United States east of the Rocky
Mountains on January 2-5, 1896. Warnings of this wave were sent
at least twenty-four hours in advance to nearly every station in its

path. The Weather Bureau observers, at the stations visited by the
cold wave, report an estimated saving on account of the warnings of

over $3,500,000. This estimate, from the nature of the case, could be
a partial one only. The total value of property saved must seem almost
incredible to one who has given but little thought to the vast extent
of territory often swept by one of these large bodies of cold air. It is

interesting to note the variety of industries benefited. Owners and
shippers of perishable produce protected their property from injury by
frosts or freezing. Owners of residences, factories, and distilleries,

and custodians of hospitals and public buildings protected water pipes
to prevent bursting. Railroad officials regulated the size of trains.

Florists and truck growers protected their hothouses and growing
crops. Owners of skating rinks and ice harvesters saw that the water
was in the best condition for freezing. Farmers in the South slaugh-
tered their cattle and hogs. River men protected their boats, and
stock raisers their cattle. In the State of Florida, alone, where a large
quantity of early garden truck was above ground, the actual figures
given by the truck raisers themselves showed a saving by this warning
of over $300,000, and this was necessarily only a partial estimate.
A pamphlet prepared by Mr. W. H. Hammon, forecast official,

Weather Bureau at San Francisco, suggesting new methods for pro-
tecting fruit trees and growing crops from injury by frost was pub-
lished by the Bureau and extensively circulated in the fruit districts

of California. During the severe frosts that visited that region in the
spring of this year, and of which ample warnings were given, these
methods of protection were tried and found quite successful, the
savings being estimated at several millions of dollars.
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Warnings of frosts in the early spring to tne truck growers in the
Gulf and South Atlantic States resulted, as shown by reports of our
observers, in savings aggregating hundreds of thousands of dollars.

The local forecast official at Galveston, Tex., is authorized to make
and distribute special forecasts when frost or freezing weather is

anticipated in the sugar and truck-growing region in the vicinity of
that city. During the past winter every dangerous temperature in
this region was forecast. Many acknowledgments of the benefits
derived from these warnings were received; the savings were very
large, aggregating upward of $100,000.

Another marked instance of the direct pecuniary value of weather
forecasts occurred in connection with the raisin crop of California, an
industry representing an immense sum and quite liable to serious
damage if not protected from rain during the drying season. The
Weather Bureau forecasts of rain for the raisin districts during last

season were successful, no rain having fallen without warning, and
no unnecessary warnings having been issued. The Weather Bureau
observer at Fresno, Cal., under date of November 8, 1895, reports
that "of the 30,000 tons of raisins cured in the sun thus far not a
single pound has been reported damaged by rain."

SEVERE LOCAL STORMS AND TORNADOES.

A large number of destructive local storms occurred during the
spring in the lower Missouri and central Mississippi valleys. These
storms generally were predicted in the morning forecast in the terms,

"conditions are favorable for severe local storms," or "severe local

thunderstorms."

MARINE STORM WARNINGS.

Timely warnings of all severe storms likely to cause injury to ship-

ping were sent to our maritime stations and resulted in almost incal-

culable benefit. In the harbor of Buffalo alone during six of the most
severe storms of the past winter a total of over 150 vessels, aggregating

in value upward of $17,000,000 and having on board about 1,800 per-

sons, were detained in port by reason of the Weather Bureau warnings.

During the unusually severe and long-continued northeast storm on
the New England coast of December 11-13, 1895, 37 vessels, including

7 large steamships, valued with their cargoes at about $2,000,000 and
having on board 500 persons, were detained in the port of Boston by
the warnings, and probably a large percentage saved from destruction.

During the severe storm of February 5-7, 1896, at Charleston, S. C,
22 vessels, valued at $95,000, remained in port two days as a result of

the warnings.
The hurricane sigual recently adopted by the Bureau as a warning

of tropical hurricanes and of extremely severe and dangerous storms
was displayed on five occasions during the year, twice on the South
Atlantic coast for approaching hurricanes during the fall of 1895 and
three times for dangerous storms on the Middle Atlantic and New Eng-
land coasts during the spring of 1896. This signal calls for a widely

extended display; extraordinary efforts were made to disseminate the

warnings thoroughly, and on each occasion when it was displayed it

was of great benefit to the interests affected. Many expressions of

commendation were received after the passage of the tropical hurricane

that moved from south of Cuba northeastward between the Bahamas
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and the Florida coast to the Bermudas, October 18-24, 1895. About
120 vessels, varying in size from a fishing smack to an ocean steamer,
and valued with their cargoes at upward of a million dollars, remained
in port on our Southern coasts as a result of the warnings sent out.

Twelve seagoing vessels were detained in port at Nassau, New Provi-

dence, by the warnings that were telegraphed the authorities there by
the Weather Bureau. The records of the stations near which the
hurricane passed show it to have been one of great violence, velocities

of 55 miles an hour being reported from Jupiter and Key West and
80 miles at Habana. Exceptionally high tides occurred on the South
Atlantic coast. It is probable that if these vessels had gone out a
large number of them would have been exposed to the fury of the storm
with a possibility of total loss or serious damage. Two instances are
also cited where the Bureau was able to be of assistance to stranded
vessels, viz, on March 19, 1896, in the case of the steamer Oraigmore,
which stranded on the Florida coast, 8 miles south of Jupiter. The
observer at Jupiter opened communication with the vessel and estab-
lished a temporary telegraph station on the shore, and thus was able
to summon assistance. The American liner St. Paul, valued at sev-

eral million dollars, stranded near Long Branch about February 2, 1896.

Information of anticipated favorable winds was given and materially
aided in floating the steamer.

OPINION OF THE MARITIME ASSOCIATION OF THE PORT OF NEW YORK
AS TO THE VALUE OF STORM WARNINGS.

Mr. F. W. Houghton, superintendent of the Maritime Association of

the Port of New York, by letter of September 5, 1896, speaks of the
enormous tonnage that annually leaves our Atlantic ports and of the
great value of the Weather Bureau storm warnings. He states, in part,

as follows:

To fix with any degree of accuracy their money value is, of course, impossible.
The damage caused by a storm might with much labor be reduced to figures, but
not the amount saved by timely warning. Data are lacking to make more than
an approximate estimate.
Your warnings of the approach of storms obviously are useful chiefly to craft

outward bound. Their number, tonnage, and value are estimated as follows:
In the year ending June 30, 1895, there cleared for foreign countries, at the various

ports of the Atlantic Coast, from Maine to Florida, the following vessels:

Kind. Number. Tonnage.

5,622
5,848

10,076,148
2, 105, 688

Total 11,470 12,181,836

Value of vessels reported at each clearance (estimated) $1 , 060, 257, 000
Cargoes of merchandise 590, 392, 743
Specie and bullion 95, 628, 064

Aggregate .._ 1 , 746; 275, 807

The value of the coastwise commerce of the Atlantic Coast for the same period
is more difficult to arrive at. In the absence of official data, it can only be
judged of proportionately. The only figures we have actually obtainable regard-
ing it are the number and class of vessels arriving annually at the port of New
York, and the number and tonnage of craft owned on the Atlantic Coast.
From these the following is estimated as the vessels of over 100 tons which

cleared coastwise from Atlantic ports during the year, viz, 17,228 sailing vessels
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of 8,407,156 tons, and 3.439 steamers of 2,355,639 tons. At a mininiuni it is safe to
estimate their value, including their cargoes, at $660,998,700. This added to the
estimated foreign commerce. $1,746,275,807, makes an aggregate of 32.137 sailings,
and 22.944,631 tons, valued at $2,407,274,507. or more than $6,500,000 a day.
This is not evenly divided along the coast, about 54 per cent of the outward ocean

commerce of Atlantic ports being dispatched at New York.
Your warnings, therefore, are probably of value to a greater number here than

elsewhere. Navigators, however, do not always heed them, but are governed
largely by their own judgment of local indications. Those indications are not
always apparent at this port, owing probably to its peculiar situation, at an angle
with the coast, say 120 miles inside the Gulf Stream, where the axis of tropical
storms curves offshore, leaving comparatively slight disturbance here.
The large regular-line steamships, built to withstand the heaviest weather, and

the time when mails are on board being counted by minutes, sail in all weathers,
excepting only the most extraordinary storms.
These facts may reduce the number of instances in which your warnings are

availed of, yet there can be no question as to their great usefulness. If only one
in a hundred of the ships were saved from extraordinary damage, it would many
times exceed the annual appropriation for your valuable operations. General
appreciation of your work is especially shown by the frequent inquiries made of us
by captains going to sea regarding your predictions.

WIND-SIGNAL DISPLAY STATIONS.

Many persons are willing to display the signals without compensa-
tion other than the benefits that accrue to local interests by the dis-

play. Seventeen wind-signal display stations were established during
the past year, at fourteen of which the displaymen serve without
pay. There are in operation at present 173 wind-signal display sta-

tions, 109 of which are in charge of paid displaymen. In addition to

the above, 135 stations, 32 Government vessels, and 30 lines of steamers
display hurricane signals alone.

TROPICAL HURRICANE REPORTING STATIONS.

Daily observations were taken from July 15 to October 15, 1895, at

Kingston, Santiago de Cuba, and St. Thomas, by paid observers of the
Weather Bureau, and arrangements were made with Mr. Felix Gomez
Merdicuti, of Merida, Yucatan, to report threatening conditions by
telegraph. Such conditions obtained but twice during the season,

but reports of these were of great value. The same arrangement is

in effect during the current year.

RIYER FORECASTS AND FLOOD WARNINGS.

The special work of the YYeather Bureau in connection with the
rivers of the country is to facilitate commerce on navigable streams
by publishing information daily as to water stages along the course of

each river, and to issue timely warnings of floods so as to effect the
saving of life and property.

As yet the rules of flood forecasting are largely empirical. The
official in charge of a river center is familiar with the main river and
its tributaries, the area and topography of the catchment basin, the
frequency and intensity of the rainfall—especially the intensity—the

average time of passage of flood crests between one station and
another, and the history of past rises. A knowledge of low-water
conditions, especially where bars and shoals exist, is perhaps of equally

great importance as a knowledge of high water.

The official in charge of a river center is expected, with the data at

his command, to giYe information to those interested in navigation,
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during low or medium stages of water, that will be of great pecuniary
value; but his chief and foremost duty is the dissemination of warn-
ings when floods threaten.

The volume of water passing a station in a given time is known only
at a few places, and varies, of course, with high and low water. Nor
can simple rules be based upon the rainfall, as the absorptive condi-
tion of the soil is not constant and the distribution of precipitation

over the drainage area is not always determinable

.

The principal rivers concerned in the Weather Bureau system are
the Allegheny, Monongahela, Ohio, Kanawha, Wabash, Illinois, Ten-
nessee, Cumberland, Mississippi, Missouri, Arkansas, and Red rivers,

of the central valleys ; the Columbia, Sacramento, and San Joaquin,
of the Pacific Coast, and the Hudson, Susquehanna, Potomac, Savan-
nah, Chattahoochee, and Alabama rivers, of the Atlantic and East Gulf
coasts.

Each forecaster in charge of a river center has a definite section of

the river system of his district assigned to him. He receives the nec-
essary telegraphic reports of rainfall over the tributaries to his river

district, and also the necessary telegraphic data as to gauge readings
nearer the source of the main river than his own station, and the
gauge readings of many of the tributary streams.

Some idea of the vast destruction of property due to floods may be
gathered from the statement that the floods of the spring of 1881 and
1882 caused a loss of not less than $15,000,000 to the property interests

of the Ohio and Mississippi valleys. It may also be noted that the
flood of the spring of 1 882 caused a loss of 138 lives in the region from
Cairo southward to New Orleans. The flood of 1884, in the region
about Cincinnati, caused an estimated loss of over $10,000,000.

In the spring of 1890 the Lower Mississippi Valley was flooded for a
distance of 40 miles back from the river in the States of Louisiana,
Arkansas, Mississippi, and Missouri. Special warnings, which were
amply confirmed by subsequent stages of the water, were issued from
Washington in advance of the flood, and, in several cases, far in
advance of the flood crest.

Instances are numerous showing the vast utility from a commercial
standpoint of a thoroughly equipped Government flood-warning sys-

tem, notwithstanding the fact that the forecasts are based partly upon
empirical reasoning and are, therefore, subject to some error.

The past year has not been marked by any disastrous floods. The
sudden melting of snow at the head waters of the Alleghen}^ caused a
moderate flood in the Ohio during the latter part of March and begin-
ning of April. Ample warnings were issued by our river officials, and,
from reports received, not less than $75,000 worth of property was
saved thereby. At the same time the Tennessee reached a flood stage
from heavy mountain rains. Of this rise also full warning was given,
which resulted in a considerable saving. Early in July there were
unusually heavy rains in the South and Middle Atlantic States, which
caused floods in the Carolina, Virginia, and West Virginia rivers.

The saving in stock, crops, and merchandise in the South Carolina low-
lands was reported as $165,000, while preparations were made, upon
receipt of flood warnings, to raft out some $3,000,000 worth of logs,

which was subsequently done. It is evident that, even in a year unusu-
ally free from floods, the slight expense of the system of river forecasts
and flood warnings is many times repaid by the saving of exposed
property.
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THE DISTRIBUTION OF DAILY FORECASTS AND COLD-WAVE, FROST,
STORM, RAIN, AND EMERGENCY WARNINGS.

More than 1,000 places have been added each month to the forecast
distribution lists during the year. Many villages and out-of-the-way
places not having communication with the large towns by means of
the telegraph or telephone are now supplied with weather forecasts by
means of the logotype cards. The extension of the logotype card sys-

tem has not only resulted in a gratifying increase in the number of

places receiving the daily forecasts, but also materially reduced the
expense of a paid telegraph service. At the close of the year the num-
ber of stations receiving forecasts by telegraph at Government expense
was 339 less than at the date of last report; the number receiving daily
forecastsby mailwithout expense to theGovernment was 10,910 greater.

As a means of securing more prompt and satisfactory service the
distribution of emergency warnings was placed under the supervision
of officials at regular telegraphic centers in July, 1895.

The distribution of forecasts to the Executive Departments and the
more prominent business houses of Washington, D. C, was begun
during August of 1895, and continued throughout the year.

In January, 1896, the telegraphic distribution of forecasts and spe-

cial warnings for the fifteen Northwest States, prepared by Prof. E.

B. Garriott at Chicago, was transferred from the distributing centers

to the Chicago station. As a result of the change and the admirable
system of distribution originated by Professor Garriott, the forecasts

are now received at display stations and mail-distributing centers
from forty-five to fifty minutes earlier than by the old system of

distribution.

Arrangements with the managers of local telephone companies at a
number of our larger Weather Bureau stations have been perfected
whereby special cold-wave and storm warnings are given the widest
possible distribution. Nearly 44,000 telephone subscribers have been
listed thus far to receive warnings of this character. Nearly 1,400

public schools are furnished with the daily forecasts by the logotype
card system alone. In some instances, in addition to being posted in

the corridors of the school buildings, the forecasts are read to the
pupils by the teachers each day before the schools are dismissed.

While every effort has been made to extend the distribution of fore-

casts in every possible way, more attention has been given to mail dis-
i

tribution by the logotype card system than by any other means. Con-
sidering the small expense attached to the method and the small
amount of labor required to give satisfactory results, it is believed to,

be the best plan for disseminating forecasts in rural communities yet'

devised.
9

The display of weather signals on the New Orleans, Fort Jackson
and Grand Isle Railroad, a line passing through a rich agricultural

section, was undertaken during the year. The results are encour-

aging, although the general display of weather signals from railway
trains does not promise well, owing to serious difficulties for which
there seems to be no remedy. A rapidly moving train will often pass
over the entire section covered by a single forecast within an hour,i

and while a system could be devised that would provide against many
of the emergencies likely to arise, it would be useless by reason of its

complexity.
During the past winter the sounding of cold-wave and frost-warn-

ing signals by means of locomotive whistles was begun by the Florida



WEATHER BUREAU. 251

Central and Peninsular Railroad, and the system used with good
effect on several occasions.

The statement below shows the number of places in each State and
Territory receiving forecasts and special warnings by the various
methods of distribution, as well as the increase over last year:

By telegraph or telephone, at
Government expense.

Without expense to the
United States, by-

States and Territories.
Daily
fore-
casts.

Cold-
wave
warn-
ings.

Frost
warn-
ings.

Emer-
gency
warn-
ings.

Mail.

Tele-
graph
or tele
phone.

Rail-
road
tele-
graph.

Rail-
road
train

service.

20
o

30
5
11

11

4

63 332 6 38 12

4
1

8
3

2

3"

58
3
47
32
6

259
432
242
454
30

1,029
337
222
46

910
468
72

800
370
588
208
651
503
408

1,137
472
190

1,599
32

461
10

247
681
24

1,872
491

5
2,039

35
272
938
14

261
249
470
495
47
490
518
106
243
879

4

22
76
7

48

yf
1

2
1

45
1

1

14
29
28
14
8

33
22
18
42
39
67
4
2
1

52"

3
206
17
26
79

7

378
4

15
21

151

35
48
3

64
83
7

103
35
43
28
24
21
20
68
45
30
77
14
64
2
10
24
5

98
52
15
107

2
18

59
3

49
31
22
51
7

11

34
24
16
44
2

39
36

2
1

52
82

26
138 41

22
"2

1

4
3
2
9
1

ie"

7

13
6

2 383
98

347
322

459
284

Indian Territory

42"

14
..

16
"

4"

3

183
142
76
6

13
17
32
167
87
62
191
16

147

1L
113
26
3
17
79

""319"

3

77
10

Massachusetts 332
5

63
104Missouri 60

4 11

New Hampshire
New Jersey

13
70

9

150
2

235
1

31
8 19

20
5
12
33
1

5
9

8l"

201
114
96

197
8

161
16

North Dakota
Ohio 83 17

9
365

""""765" 104
12 1 105

5
65
76
93
184

7

27
South Carolina 4

26
16
21

"16"

62
11
45
133

8
6

81
4

28
26
3

1,712
1,239

45 10

29
64
10
11
56

""""48"

2

Utah
1

4
.....

13
5

7"

2
1

1

16
91

44"

134
6

4
93

Washington 29

11
Wyoming

Total 1,581
1,920

371
198 419

3,481
3,494

22,642
11,732

3,550
2,346

1,939
June 30, 1895 1,218

173 10,910 473 1,204 721
339 192 13

Grand totals:
June 30, 1896.
June 30, 1895.

35,503
22,5(56

Total increase, past year 12,937

CLIMATE AND CROP SERVICE.

The work of the Climate and Crop Division (formerly the State
Weather Service Division), the general character of which has been
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outlined in the annual reports of previous years, was continued dur-
ing the year practically without change.
The designation "State Weather Service" as applied to the major-

ity of the local meteorological services, being inappropriate to the
character of the work performed by these services, the term "State
sections of the climate and crop service of the Weather Bureau" was
substituted in all cases where the local service was wholly supported
by the Weather Bureau. In making this change it was also desired to
emphasize the difference between the terms "climate" and "weather."
The titles of the weekly and nionthty publications of the various cli-

mate and crop services, both at the central office and at outlying
centers, were also changed. The former designation, State weather
service, is retained by the few States in which legislative enactments
have been considered such as not to warrant the adoption of a more
suitable designation. In some States, however, where the local serv-
ices are supported by State appropriations, the titles were changed in
accordance with the suggestions of the Chief of Bureau.
The great desideratum of local climate and crop services is uniform-

ity of style and matter in their nionthty publications. The subject
has been discussed at several conventions of the American Associa-
tion of State Weather Services, but no satisfactory conclusion has
been reached. Since the organization of local climate and crop serv-

ices their results have been published in a variety of sizes and forms,
some quarto, some octavo, some as periodicals containing advertise-
ments and conducted as private enterprises, and still others by one of

the many duplicating processes. The monthly bulletins were issued
as a private enterprise only as a last resort, and, in some instances,

at a considerable personal loss to the Weather Bureau official in charge.
As a direct result of the equipment of the more important stations
with small plants for the printing of daily weather maps it will be
possible eventually to publish all of the section climate and crop bul-

letins in a uniform and attractive style. The size of bulletin best
adapted for general use, arrangment of data, construction of charts,

and other details were given the careful personal attention of the Chief
of Bureau. The bulletin finalty adopted is an 8-page quarto, and the
first issue under the new process was that of the New England section

for March, 1896. The Pennsylvania section was next equipped with
printing facilities, and at the close of the fiscal year the Illinois, Ohio,
Wisconsin, Tennessee, and Louisiana sections had also been provided
with the necessary printing plants. At this writing provision has been
made for the equipment of 18 of the 42 climate and crop sections with
printing facilities. It is intended that all sections shall be similarly

equipped. When this has been done a set of bulletins for a given
month will be uniform both as to size and matter, convenient for refer-

ence, and easily filed. The equipment of all climate and crop sections

with printing plants will enable the officials in charge to issue their

bulletins at an earlier date, as well as, relieve a number of them of the
annoying and embarrassing features involved in conducting a private
journal.

CLIMATE AND CROP BULLETINS.

The publication of the National Climate and Crop Bulletin and the
weekly bulletins of the various climate and crop services throughout
the country met with the same high appreciation noted in former
years. It was necessary to increase the edition of the National Bul-
letin 68 per cent in order to meet the demands for this publication.
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There was also a corresponding increase in the editions of the section

"bulletins. Bnt while the circulation of the State and national bulle-

tins has largely increased, the press is relied upon as the chief means
of convejdng the information they contain to the public.

The climate and crop service of the Weather Bureau furnishes the

public from week to week with trustworthy information concerning
climate and crop conditions. Reports from 8,000 special correspond-

ents concerning the effects of the weather upon crops are summarized
by experts at State centers and studied in connection with the prevail-

ing weather conditions. The information thus obtained is often the
means of correcting erroneous impressions that have been created by
the circulation of false reports. The rainfall and temperature condi-

tions have been charted with greater precision than heretofore as a
consequence of the increased number of reports made available by
the organization of a corn and wheat service. A file of the weekly
bulletins for each State forms a most thorough and complete history

of the climate and crop conditions of the year.

COTTON, SUGAR, AND RICE SERVICE

A very decided improvement was made in the service conducted for

the benefit of the cotton, sugar, and rice interests by changing the
hour of observation from 6 p. m. to 8 a. m., seventy-fifth meridian
time. This change went into effect September 1, 1895, since which
date the daily bulletins for the 21-hour period ending with the time of

observation have been issued soon after 8 a. m. As a rule the3T now
reach the public nearly as early as when issued in the evening, and
since they contain later information by twelve hours the value of the
bulletins is greatly enhanced.

CORN AND WHEAT SERVICE.

The great value of the system of observations and reports conducted
for the benefit of the cotton, sugar, and rice interests led to the recom-
mendation of an appropriation for the maintenance of a similar sys-

tem covering the principal corn and wheat producing States of the
central valle}T

s and the Northwest. The appropriation for this service
was made as recommended and the new service was duly inaugurated.
The region covered embraces the States north of the Ohio and Mis-
souri rivers, Kentucky, southern Missouri, Kansas, and Nebraska.
There are 131 substations which report the rainfall and temperature
of the growing fields to a district center each morning. The substa-
tions are grouped under nine district centers, as follows: Chicago,
111., 22; Columbus, Ohio, 14; Des Moines, Iowa, 13; Indianapolis,
Ind., 10; Kansas City, Mo., 15; Louisville, Ky., 16; Minneapolis,
Minn., 19; Omaha, Nebr., 12; St, Louis, Mo., 10.

The corn and wheat service has proved one of the most popular and
useful features added to the work of the Weather Bureau in recent
years.

SNOW AND ICE CHARTS. .

A chart showing graphically, and by means of text and tables, the
depth of snow on the ground at 8 p. m. of the preceding day is pub-
lished each Tuesday from December to March. The thickness of ice

in rivers and harbors is aiso shown in the tables. The interest mani-
fested in these charts continues as in former years, and the mailing
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list has been increased considerably. The influence of a covering of
snow upon winter wheat is such as to render these charts a source
of useful information, and the ice data given are of considerable
importance to lake marine interests. During the early spring especial
attention is devoted to the collection and publication of information
relative to the ice on the Great Lakes. The ice reports are not as
satisfactory as might be desired, owing to difficulties in securing
measurements at some stations, but notwithstanding the defects of
the present system it serves a useful purpose.

MONTHLY WEATHER REVIEW.

The Monthly Weather Review has become the principal medium of
communication between the meteorologists and observers of this coun-
try, and by reason of its large circulation it has become a desirable
journal for the publication of everything bearing on meteorology and
its applications. That section of the text entitled '

' Special contribu-
tions " has, therefore, increased in extent and interest, and is, of course,
open to receive communications from all observers and colaborers.
The Review fills an important place as a means of popular education.
The climatological tables have received wide recognition as one of the
most valuable publications of current data. In general, our Review
compares well with those published by other Governments, including
that published by the Government of India, whose meteorological
office has devoted much attention to the practical work of long-range,
seasonal forecasts. This latter subject also has received special notice
from time to time in our Monthly Weather Review, in hopes that sea-

sonal forecasts will eventuallybecome practicable for the United' States
notwithstanding the great vicissitudes of our climate. The popular
but erroneous idea that these irregularities constitute permanent
changes in local climates, due to such local matters as the clearing of

forests, the cultivation and drainage of the ground, the planting of

trees, and other marks of the progress of civilization, has been com-
bated on several occasions in the "Notes by the editor," in the hope
that the attention of the public may be more strongly directed toward
the true explanation of the irregularities in daily weather and seasonal
climates.

CLIMATE AND HEALTH.

The purpose for which Climate and Health was designed was stated
in the introduction to the first number of the publication to be '

' to

collect the meteorologic and hygienic statistics that might be consid-

ered by sanitarians and medical climatologists of the greatest correla-

tive importance, and to publish them in the forms most acceptable
and useful to those professions, that from its pages all persons inter-

ested in the influence of climate and weather upon health might obtain
the data for making comparisons of the relative therapeutic and
h}rgienic merits of different climates, and for the prosecution of such
original researches and studies as they might find the data suitable

for." With the issuance of the March number the publication of

the periodical was suspended indefinitely, owing to a change in the
appropriation bill for the current year, and the consequent uncertainty
as to the existence of authority needed for its continuance. Altogether
nine numbers, having a total of 266 pages of text and statistical tables

and about 80 pages of charts, were issued. The average edition was
about 1,900 copies.
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Although, the publication was in every detail experimental, and
occupied a field which had been relegated by recent changes in medi-
cal thought more or less to the background, yet Climate and Health
met with fair consideration from the medical and scientific professions.

The time necessarily consumed in the preparation of the various
statistical tables, charts, and editorial matter published in Climate
and Health precluded the making of any considerable progress in
studying the different statistics with a view of determining the corre-

lation of the hygienic and meteorologic states. This line of work will

be pursued during the current fiscal year, and if knowledge is

acquired which is thought may be useful to the medical profession or

to others it will be published in the form of special bulletins.

TELEGRAPH SERVICE.

The aggregate length of the seacoast telegraph lines operated by
the Weather Bureau remains the same as at the date of last report,

viz, 485 miles, divided into seven separate and distinct sections, each
in charge of a chief operator. Three of these, namely, the Hatteras
section (161 miles), the Block Island section (29 miles), and the Nan-
tucket section (98 miles) are on the Atlantic Coast. The Alpena sec-

tion (31 miles) connects Alpena, Mich., with Middle and Thunder Bay
islands, in Lake Huron. The remaining three sections are on the
Pacific Coast and are known as the Tatoosh Island section (80 miles),

the Fort Canby section (28 miles), and the Point Reyes section (58
miles), respectively. In addition to these sections, a telephone line

of 2 miles serves for the transmission of wind-signal orders from Huron
City to Point Aux Barques, Mich.
The several sections were maintained in very good condition except

in two instances, when breaks in submarine cables interrupted com-
munication for a time.

The British steamer Cambay went ashore at False Cape, Virginia,
at 9 a. m. of October 15, 1895. The chief operator at Cape Henry sum-
moned assistance from Norfolk immediately, and the vessel was released
from her dangerous position by 1.30 p. m. of the same day.
The telephone lines and submarine cables from Alpena, Mich., to

Middle and Thunder Bay islands, in Lake Huron, were operated
throughout the year without interruption. Their maintenance is

chiefly of value as a means of conveying danger warnings to vessels
passing those islands or seeking shelter there during severe weather.
On September 29, 1895, assistance was procured for the disabled
steamer Keystone, of Cleveland, coal laden. No commercial (paid)
business is accepted on this section.

The line from Port Angeles to Tatoosh Island, Washington, passing
mostly over an exceedingly rough and densely wooded country, with-
out either wagon roads or bridle paths, is the most difficult and expen-
sive to maintain and also one of the most important to maritime
interests. Six intermediate repair stations have to be maintained in
the course of the line. This line is also chiefly valuable in reporting
inward and outward bound vessels, summoning aid in times of distress,

and displaying storm signals. The number of vessels reported each
year is shown below

:

1891-92 1,080
1892-93 1,383
1893-94 1,862
1894-95 2,245
1895-96 1,891
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Another line of value to the shipping interests of the Pacific Coast
is that from Astoria, Oreg., to Fort Canby, AVash. ; the latter station
reports all vessels entering or leaving the mouth of the Columbia
River, and also the condition of the bar at stated intervals each day.
On August 21, 1895, the Weather Bureau .operator at Fort Canby
observed the American ship Drummond, from Astoria to Liverpool,
flying signals of distress and drifting ashore near Tillamook Head.
He immediately telegraphed for assistance and the vessel was safely
towed out to sea.

The third section of the Pacific Coast, built under special act of
Congress, is that from San Francisco to Point Reyes Light, California.
Vessel and weather reports, wreck messages, and other maritime
information from Point Reyes, all highly appreciated in shipping
circles, justify the comparatively small expense involved in main-
taining this section. This line carries no paid business.
The following statement shows the amount of tolls collected and

covered into the Treasury on account of commercial (paid) messages
passing over the seacoast lines

:

Nantucket section $2, 674. 11
Block Island section 708. 09
Hatteras section 315. 24
Fort Canby section 517. 94
Tatoosh Island section 143. 02

Total 4,358.40

In addition to the Government tolls proper, 84,330.72 was collected

by the operators on account of connecting commercial lines.

The services rendered the Bureau by telegraph companies during
the year were entirely satisfactory. More efficient service and a sav-
ing of 84,000 per annum was effected by a rearrangement of several
of the telegraph circuits in January, 1896.

IXSTRTMEXT DIVISION.

The work of the Instrument Division pertains to the maintenance
of the instrumental equipment of stations established for the purpose
of securing meteorological observations. This includes the prepara-
tion of drawings and specifications required for the purchase of in-

strumental supplies, accessories, etc. ; the inspection, test, and adjust-

ment of all new instruments; their issue to stations; the supervision,

by correspondence, of their erection, exposure, and operation while on
station ; and the monthly inspection of all automatic records, compara-
tive readings, etc., for the purpose of detecting neglect or improper
care or the defective performance of instruments.
The importance of a high standard of instrumental accuracy is

apparent. A dozen bad barometers and thermometers in use at as
many stations, giving erroneous measurements, might lead to an entire

misrepresentation of existing meteorological conditions.

The diversified interests of every city which can make good use
of continuous automatic records of wind, temperature, pressure, sun-
shine, and rainfall are too numerous to be mentioned here. TTith an
economical disbursement of the funds allotted to this purpose much
can be done during the coming year to remedy defects in equipment.
The stations of the Bureau are visited by citizens in general, and

especially by teachers (often with classes) in search of special and
technical meteorological imformation purely for educational purposes.
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In this connection the station equipment of instruments may be a
most important and valuable lesson. Two years ago the Chicago
station was completely equipped, and the result has fully justified

the small expenditure necessary.

INSPECTIONS.

The Chief of Bureau has made three tours of inspection, in all

visiting about 30 stations of the service. He was especially struck
with the lack of uniformity in the equipment of the Government
meteorological offices that are supposed to serve the interests of the
people efficient^ and impartially. To be sure, the importance of the
interests served should have much to do with the expenditure author-
ized in equipping and maintaining the different local services. Instruc-
tions have been issued to the Supplies, Instrument, and Accounts
divisions which will secure in the future the adoption of many stand-
ard appliances.
Formerly four inspectors were employed by the Bureau. It is now

thought that with an occasional inspection by the Chief, for the pur-
pose of keeping well informed as to the details of the work through-
out the county, one inspector will suffice. It is hoped that during
the coming year the Chief of Bureau may be able to personally visit

nearly all of the remaining stations. In performing his executive func-
tions he finds that a thorough knowledge of the local offices and of the
officials on duty at each is almost indispensable to an intelligent and
efficient administration of the Weather Service. With a trusted offi-

cial in charge of the central office, he has been able to make these
investigations, and at the same time «o direct important operations of
the Bureau by telegraphic communication with the central office.

While the duty of personally examining each station and the interests

subserved by each local service entails much arduous labor, it is hoped
that the Chief of Bureau will be able to continue until all stations
have been visited and a thorough personal knowledge acquired oi the
many diversified interests served by the Weather Bureau throughout
the entire country.

REQUESTS FOR WEATHER BUREAU STATIONS.

Thirty-three urgent requests were received from as many cities for
the establishment of Weather Bureau stations. These requests bore
the indorsements of Senators, Representatives, boards of trade, and
leading citizens. Many cities of large population and important indus-
tries are so situated that the Bureau has no need of observations from
them in its work of making forecasts and issuing warnings. Again,
towns of small commercial importance are so situated geographically
as to give valuable observations for studying the movement of atmos-
pheric disturbances. Nevertheless, it is believed that, for the benefit
of its local interests, every city of over 50,000 population, even though
meteorological observations therefrom may not be needed at Wash-
ington, should have a station recording automatically each climatic
element. Such stations would require the services of but one observer,
and he would become the distributing agent in sending out forecasts
and warnings to surrounding towns.

SPECIAL IMPROVEMENTS.

During the year that ended June 30, 1896, the distribution of weather
forecasts was greater than in any previous year in the history of the

H. Doc. 6 17
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Bureau. The' forecasts were sent daily to all places that formerly
received them only when exceptional conditions were forecast; there
was an increase in the number of towns, hamlets, and farming settle-

ments receiving forecasts of about 10,000.
Important printing devices have been introduced at nine of tfce

principal stations of the service for the purpose of issuing daily
weather maps, weekly crop bulletins, and monthly meteorological
reports in a more legible manner than heretofore. These improve-
ments made possible the compilation and publication of uniform cli-

matic data of the various States where the improvements were intro-
duced. The attainment of this object has been sought for years.
Ten more offices, which are also headquarters for State climate and
crop services, will be equipped during the next three months, and it is

intended to extend these improvements during the coming year until
all important stations are equipped. These printing devices include
chalk-plate and logotype outfits, enabling the official in charge to
print the daily weather map at comparatively small cost, instead of
preparing it by the imperfect milliograph process heretofore in use.

STATION WEATHER MAPS.

A total of 3,512,597 weather maps were issued at 75 stations during
the year, an increase of 363,702 maps and one station over and above
the preceding year. The increase in the number of maps issued has
been made possible largely by the perfection and adoption of the log-
otype and chalk-plate process at 9 of our largest stations. The serv-
ices of Mr. John W. Smith, local forecast official at Boston, Mass., are
specially commended in connection with these improvements.

REVISION OF FORMS.

A thorough revision of all forms, with a view to simplifying and
reducing the work of the observing force, was made during the year.
Mueh good has already resulted from the reforms instituted in this

respect. A careful and much needed revision was also made of the
book of Instructions for the Weather Bureau Observers.

SENSIBLE TEMPERATURES.

The telegraphing of the readings of the wet-bulb thermometer, pop-
ularly known as the " sensible temperature," was begun on September
20, 1895. This is about the temperature felt by animal life, and may
be many degrees below the air temperature, the difference between
the two temperatures depending upon the relative humidity of the
air—the drier the atmosphere the lower the sensible temperature when
compared with the air temperature ; the damper the air the higher the
sensible temperature. This will be better understood when it is stated
that in case the air be saturated the readings of the dry and wet bulb
thermometers will be the same, and the sensible and air temperatures
equal. In the arid regions of the West cases can be cited where the
sensible temperature was 38 degrees less than the air temperature,
due to the extreme dryness of the atmospher In the more humid
regions of the eastern part of the country such extreme differences do
not occur. Both the air temperatures and sensible temperatures are
now published on all charts issued by the Weather Bureau.
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AERIAL INVESTIGATIONS.

Prof. Chas. F. Marvin, in charge of the Instrument Division, was
directed by the Chief of Bureau in November, 1895, to take "up, in '

addition to his other duties, the study and development of means and
appliances for sustaining automatic meteorological instruments at high
elevations in the upper free air. A detailed report of his investiga-

tions was published in the Monthly Weather Review for November,
1895, and April, 1896. The work during the past seven months was
confined to experiments with kites. On one occasion an altitude of

7,000 feet was attained, and but 9,000 feet of wire was played out from
the reel. The Chief of Bureau believes this to be the greatest height
attained by any experimenter with kites, and that Professor Marvin is

deserving of special commendation. He has applied to the problem
the ideas from a well-trained mechanical and analytical mind.
Much time was consumed in devising, constructing, and perfecting

various accessories and appliances required in the management of the
kites and in testing materials used in conducting the investigations.

It was found that both the form of the body of the kite and the action
of the forces that affected it demanded a much fuller analytical con-
sideration than they had hitherto received. The work has, therefore,

consisted in developing and perfecting the kite so as to secure.the
highest attainable efficiency of action. It is seen that for meteorolog-
ical purposes the condition of maximum efficiency consists in lifting

the greatest weight.
From the results of the kite work thus far it has been demonstrated

that for readily attaining elevations exceeding say 1,000 feet wind
velocities exceeding 10 to 15 miles per hour must prevail. With kites

of light construction good results may be obtained in lighter winds,
yet gusts of strong winds are extremely liable to be interspersed with
light winds, and unless the kites have a considerable margin of strength
damage to the kites and failure of experiments are almost certain to

result. When favorable winds prevail, it has been shown that one or
two kites of the improved forms, produced as a result of Weather
Bureau investigations, suffice for reaching elevations of from 3,000
to 7,000 feet, depending upon the force and steadiness of the winds
and the load carried. While such results are attainable when favor-
able winds prevail, experience has shown that at many stations it

would often be necessary to wait several days for a single occasion of

favorable winds.
There appears to remain but one other means of exposing meteor-

ological instruments at approximately fixed points in the free air,

namely, the use of devices sustained by the action of propellers which
either lift the apparatus directly or give to it a spirally ascending or
descending motion. Many devices of this character have been pro-
posed by ingenious inventors, and several models of small size have
proved that the desired effects on a large scale are within the range
of possibilities.

The frequency with which kites may be successfully employed for
reaching very high elevations will no doubt be greatly increased as
the kite is brought to a more perfect state of construction and the art
of its management ir ^re completely developed. There must always
be, however, times when upper air observations can not be obtained"
by such means. However good kites may be, therefore, meteorology
needs for its free air observations something that may be used on any
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and every occasion and in any locality. Captive balloons, whj'm have
been so repeatedly tried for military purposes, prove to be of little

value for reaching lofty elevations. From the great amount of sur-
face which must necessarily be exposed, it results that the balloon is

blown far away from the zenith point over its anchorage by even
moderately strong winds. Combinations of the kite and balloon have
also been tried. This, in turn, possesses but little advantage over the
balloon alone, and in many respects is inferior to the kite. Free bal-
loons may reach great elevations, but they drift with the currents of
air and their return is uncertain.

Perfected appliances of this character will prove of such great value
to meteorology that their development requires a share of the atten-
tion to be given to the greater j)roblem of securing meteorological
observations in the free air. Such observations are now generally con-
ceded by meteorologists to be the means by which further and more
complete knowledge is to be gained of the mechanism of storms and
the sequence of atmospheric phenomena. The idea may seem vision-
ary now, perhaps, but it is a possibility that important meteorological
stations of the future will be dual in character. One portion will

remain, as at present, at the surface of the earth ; the other portion
will be poised at a great height in mid air, riding at anchor to the base
station, as it were, much in the same fashion as light-ships now ride
at anchor at sea, sustained, however, by the operation of other forces
than the bouyant action of the air. Simultaneous observations from
a system of widely distributed stations of this character would enable
the future forecast official to map out the atmospheric conditions, both
horizontally and vertically, and arrive at a more exact knowledge of
the gradients of temperature, pressure, moisture, etc., than is possible
at present with a limited knowledge of surface conditions only.

The complete solution of so great a problem is only attained gradually
and b}7 steps. It is hoped that from the small beginning here made
results of inestimable benefits to commerce and agriculture will be
achieved in the not far distant future.

HUMIDITY OBSERVATIONS AND THE SPINNING OF COTTON.

A report upon the relative humidity of southern New England and
other localities, published as Weather Bureau Bulletin No. XIX, by
Alfred J. Henry, chief of division, was prepared during the year. The
report describes the conditions of atmospheric humidity in localities

where the spinning and weaving of cotton are carried on, the special

object of the paper being to compare the conditions where successful
spinning is carried on with those in localities where it is proposed to

establish and develop the industry.
One of the conditions essential to the greatest degree of success in

the spinning and weaving of cotton fabrics is a humid state of the
atmosphere, and the more constant the degree of humidity the greater
is the measure of profitable spinning, especially as regards the finer

numbers. The average spinning of England is finer than that of the
United States, and the average of the latter varies greatly with the
geographic location, the finer spinning being done almost wholly in

,New England.
The attention of the Weather Bureau having been called to the

importance of the subject, and to the probable extension of the man-
ufacture of cotton over a much wider area than it has yet occupied, a
comparison was instituted with a view of ascertaining how the natural
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humidity of certain portions of the United States, particularly the
South, where the extension of the art is most pronounced, compared
with that of the southern shore of New England.

It appears that thus far in the development of the cotton manufac-
turing industry little account has been taken of climatic conditions
as affecting the quantity or quality of the output. It is also appar-
ent that the relative humidity of the atmosphere depends not only on
the quantity of vapor present in the air, but also on the temperature
which determines the point of saturation, and that these elements
vary, both as regards time and geographic situation.

It is believed that the place where the spinning of the finer fabrics
of cotton can be profitably done is where the relative humidity of the
atmosphere undergoes the least change during the working hours of

the day.
The control of both temperature and humidity by artificial means

seems to be the final solution of the problem in all cases where the
establishment of mills in a relatively dry climate is contemplated.
The following table is thought to be of sufficient importance, as

showing the relative hygrometric conditions at four cities in New
England, one on Lake Ontario, three on the South Atlantic Coast, and
one on the Gulf Coast, to be reproduced here:

Relative humidity at 7 a.m., 2 and 9 p. m. for January and Jidy,

January. July.

Hour 7A M. 2 P.M. 9 P.M. 7A.M.
|

2P.M. 9P.M.

Percent. 20 40 60 80 20 40 60 80 20 40 60 80 20 40 60 80 20 40 60 80 20 40 60 80

M R J-f A

, .

V

....

n

.

. .

.

. ..

The percentage of relative humidity at the hours named is proportional to the length of the
heavy black horizontal line.

MAGNETISM AND METEOROLOGY.

Studies into the relations between the solar magnetism and meteor-
ological phenomena were carried on by Prof. Frank H. Bigelow as
the other duties assigned to him have permitted. He is of the opinion
that the atmospheric conditions which culminate in the storms trav-
ersing the United States are in part dependent upon the solar energy
that reaches the earth in the form of magnetic influences; that there
are synchronous fluctuations in the pressures and temperatures of the
northwestern regions of the American Continent in the neighborhood
of the magnetic pole and the auroral belt ; that a train of storms,
"highs" and "lows," advance from that quarter eastward in well-
defined tracks; that the position of the tracks and the intensity of the
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storms change along with the strength of the solar magnetic field

;

that there are many other forces at work to produce storms, such as
the general circulation of the atmosphere and the local convection of
heat and aqueous vapor, hut that among them all must be included
the magnetic forces in order to obtain a correct understanding of the
mechanism of cyclones and anticyclones.
Unfortunately, magnetic force is not so easy to analyze as gravita-

tion on account of its dual nature, the so-called positive and negative
action, according to the properties of the material upon which it acts.
Inversion of force is the characteristic of this agent, and it will be of
great importance to the science of meteorology if Professor Bigelow
is able to fully demonstrate that in the pressures and temperatures of
storms there is such an inversion. Professor Bigelow believes that
the law is periodic semiannually and not fortuitous, and is so con-
formed to the position of the earth in its orbit as to bear definite rela-
tions to the axes of the sun and the earth, regarded as great magnets.-
These subtle and delicate signs of the operation of the magnetic
forces are such as to require much caution and deliberation in pros-
ecuting the researches, in order not to arrive at unsound conclusions.
The sequence of cause and effect is rather loosely shown, and the

existence of such fundamental laws as will enable the practical
meteorologists to improve on the old methods of forecasting has not
been as yet demonstrated. However, the problem is one worthy the
fullest investigation.

INTERNATIONAL CLOUD OBSERVATIONS.

The progress of practical meteorology, especially forecasting, has
been greatly impeded by the lack of information regarding the general
circulation of the atmosphere in the upper strata and throughout the
cyclones and anticyclones, of which the current observations give data
on the ground only. In order to overcome this defect and to reach
conclusions as to the merits of the two great rival theories of the forma-
tion of storms, namely, the convectional and the general circulation
theories, meteorologists have declared in favor of concerted work upon
the movements of the upper strata, as given by the drifts of the clouds
contained in them. At the international conference, Munich, 1891, a
committee was appointed to consider the question of concerted observa-
tions of the direction of motion and the height of clouds. At a meeting
of the international meteorological committee held at Upsala, August,
1894, it was agreed that these observations should commence May 1,

1896, and continue for a year. In the early part of 1896 it was found
that the installation of the instruments at some stations could not be
completed by May 1, and the cloud year was therefore extended to

August 1, 1897.

In order that the United States might bear its share in this important
international meteorological work, a board of cloud work was appointed,
consisting of Prof. Frank H. Bigelow and Mr. A. J. Henry, chief of

the Division of Records and Meteorological Data, to establish the sta-

tions and to conduct the operations and computations. The observing
stations have been selected so far as possible from those most favorably
located in reference to the principal storm tracks. The final list is as
follows: Primary station,Washington, D. C. (Other independent pri-

mary stations were established at the Blue Hill Observatory, Read-
ville, Mass., by Mr. A. L. Rotch, director, and at Toronto, Canada, by
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Prof. R. F. Stupart, director Canadian Meteorological Service. ) Second-
ary stations, Washington, D. C, Buffalo, Detroit, Louisville, St. Paul,
Kansas City, Abilene, Vicksburg, Key West, and Baker City. Sec-

ondary stations are also maintained at the Blue Hill and Toronto
observatories; at Cleveland, Ohio, by Rev. F. L. Odenbach, S. J., St.

Ignatius College; and at Waynesboro, N. C, by Mr. Frank W. Proctor,

making a total of 2 primary and 14 secondary stations in the United
States. It is also to be noted that many of the Weather Bureau
observers, appreciating the importance of such studies, volunteered
their labor, and are making the observations in addition to their reg-

ular station duties, thus showing a commendable zeal in the interests

of meteorology. The voluntary observers at Blue Hill, Waynesboro,
and Cleveland deserve the thanks of the Weather Bureau.

CLIMATE UNCHANGED.

The extraordinary period of drought which reached its culmination
in the autumn of 1895 created a feeling of apprehension in many
localities in regard to the stability of climatic conditions over a large

extent of territory. A feeling of unrest was also created by the
attempt to show that the changed conditions were a result of man's
agency in the breaking up and the cultivation of the soil. In order
to meet the call for information on the subject, a brief study of the
rainfall records collected and preserved in the files of the Weather
Bureau was made. It was clearly shown from the investigation made
that periods of alternating wet and dry weather were characteristics

of the seasons forty and fifty years ago, and that there was no general
law governing the recurrence of years of drought or abundant rainfall.

Increased interest has been manifested in the Weather Bureau records
of rainfall, but whether or not as a direct result of the discussion is

unknown.

OBSERVATIONS AT PIKES PEAK AND COLORADO SPRINGS.

We are indebted to mountain observatories for much definite infor-

mation concerning the movement and other physical characteristics of

the upper strata of the atmosphere. The Signal Service established
and maintained for a number of years, at great expense, observing
stations on the summits of Mount Washington and Pikes Peak, and
the attempt was made to utilize observations at these elevated points
in daily weather predictions. The observations were found to be of

comparatively little value for forecast purposes, and although the sta-

tions were continued for some time afterwards, they were finally aban-
doned in the fall of 1888. The station at Pikes Peak, however, was
reestablished by the Weather Bureau in September, 1892, with a much
more elaborate equipment than it had under the Signal Service, some
of the instruments being devised especially to meet the exigencies of
service on a high mountain peak.
A base station at Colorado Springs, 12 miles distant, and 8,036 feet

below the peak, was also fully equipped with self-recording instruments
of approved pattern, and observations were begun in November of the
same year. These stations were maintained until September 30, 1894,
at a cost to the Government of not less than $7,000. The observa-
tions of pressure, temperature, and wind were published in extenso
in the reports of the Chief of the Weather Bureau for 1893 and 1894,
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respectively, but no effort appears to have been made to draw there-
from conclusions that might be of possible benefit to the "Weather
Bureau. Although the location selected was not in the immediate
track of the great storms that traverse our northern borders, or even
in close proximity thereto, yet it was believed that some useful infor-
mation could be had from the mass of data collected during the two
years' occupancy of the peak and base stations. Mr. Park Morrill, fore-
cast official, was instructed to make a study of the observations with
special reference to the conditions which prevail on the peak during
the passage of atmospheric disturbances. His report, which will be
found in Part VI, Report of the Chief of the Weather Bureau (quarto
volume), 1895-96, is commended to the careful study of those who
forecast weather changes in the Rocky Mountain region. Mr. Morrill
shows, among other interesting facts, that the notable rise of pressure
at these elevated stations, in summer, is an effect of the expansion of
the air upward from the increased heat. It is also shown that the law
of decrease of temperature with altitude is not linear; that there is a
considerable layer at the lower limit of the atmosphere, possibly extend-
ing to a height of 4,000 feet, which is somewhat uniformly heated, but
that above this warm lower layer a more rapid and steady decrease of
temperature occurs. This conclusion has an important bearing upon
the determination of elevations by the usual hypsometric methods.

Particular attention is invited to that portion of Mr. Morrill's

report which deals with the pressure distribution at an altitude of
5,000 feet above sea level. Since the general level of the Rocky
Mountain and plateau regions is not far from that elevation, the
pressures reduced thereto are free, in a great measure, from the
errors commonly introduced in reductions to sea level. The upper
isobars, as will be seen by an examination of the charts reproduced
in Mr. Morrill's report, differ very considerably at times from sea-level

isobars. The former conform more closely to the surface winds, both
as to direction and velocity. Some meteorologists assume that the
location and movement of barometric areas in this elevated region
can best be studied by reduction to a surface 5,000 feet above sea
level. However true this may be, the method fails of application to

the practical work of the Bureau since the reduction of the pressures
at low-level stations to an altitude of 5,000 feet above sea level

involves the same difficulties that beset the present reduction of

pressures at elevated stations to sea level. As the majority of sta-

tions are under 1,000 feet in altitude, it seemed wise to attempt to

find a method of reduction for elevated stations that shall be superior
to the present method rather than to seek a reduction to a 5,000-foot

level. Accordingly a board, consisting of Profs. C. Abbe, H. A.
Hazen, C. F. Marvin, Mr. Park Morrill, forecast official, and Mr. A. J.

Henry, chief of division, was appointed to consider the question in all

its details. The board has submitted a report which will serve as a
basis for further investigation and study.

TORNADOES.

On the night of May 27, 1896, the nation was startled by a report
that St. Louis, Mo., had been partly destroyed by a tornado. To
those familiar with the havoc caused by these destructive storms, the

message caused the greatest concern, and additional details were
anxiously sought. The full story of the storm was told in subsequent
press dispatches, and although later developments showed that it had
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not been as severe as first reported, the loss of life and destruction of

property were unprecedented. So great a disaster coming so quickly
after the occurrence of destructive storms in Iowa, Kansas, Illinois,

and Michigan tended to create a feeling that the severity and fre-

quency of these violent disturbances were increasing. It is not
believed that there has been an increase either in the frequency or

severity of tornadoes. Unfortunately, those of the present year have
swept through populous sections of the country, occasionally through
the midst of small villages and towns, and once through the heart of

one of our great cities. Three hundred and six persons lost their

lives in the storm of May 27, 1896; more than the aggregate loss by
violent wind during the two years 1891 and 1895, and more than dur-
ing any single year of which we have authentic records, except 1893.

If we exclude the storm of May 27, the loss of life thus far during
1896, though above the average of previous years, is not so great as
in 1892 or 1893.

In almost all cases of great disaster there is a pronounced tendency
to exaggerate the actual facts, and thus it happens that press accounts
of tornadoes, especially those first sent out, are generally misleading.
In consequence, the general conception of the frequency and severity
of these unwelcome storms is more or less erroneous. According to

a statement recently compiled and published in a reliable newspaper,
676 persons lost their lives by tornadoes during April and May, 1896.

An investigation of the cases cited in the published list shows that
515 persons were actually killed by severe thunderstorms and tor-

nadoes during the months named. Of the remaining deaths accredited
to tornadoes, 21 were due to drowning in the flood waters of small
streams; 11 were drowned at Cairo, 111., by the capsizing of a ferry-

boat in a wind squall; 2 were killed by lightning, and 127 reported
deaths were fictitious.

The unusual destruction of life and property has doubtless been the
means of awakening general interest in tornadic phenomena and also

of stimulating the business of tornado insurance throughout the great
interior valleys. Direct application has been made by several com-
panies now writing tornado insurance for statistics of the loss of life

and property occasioned by tornadoes. Since the compilation of such
statistics is a matter involving considerable labor, and since it would
appear that the purchasers of tornado insurance should also be sup-
plied with whatever information might be furnished to the companies,
it was decided to review the tornado records of the last seven years
with a view of determining the frequency and the destruction caused
by these storms so far as past records throw light upon the subject.

The revised list appears in the Annual Report of the Chief of the
Weather Bureau (quarto volume), 1895-96. It contains a statement
of what is known concerning the loss of life and property, the length
and breadth of areas of great destruction, and the direction in which
the tornadoes moved. The location of each storm is also shown by
years, each year's record being on a separate chart. These data, it

would seem, should serve a useful purpose in connection with the
fixing of rates for tornado risks.

STATE WEATHER SERVICE CONVENTION.

The American Association of State Weather Services held its

fourth annual meeting at Indianapolis, Ind., October 16 and 17, 1895,
and its proceedings were published as a bulletin of the Bureau.
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That more than thirty officials engaged in the climate and crop work
of the Bureau should volunteer to attend this convention at their

personal cost manifests a most commendable interest on the part of

those engaged in the climate and crop work of the Bureau. The
great extension of the work of the Weather Bureau in recent years
renders of great importance the assembling of section directors and
other prominent officials in convention for the purpose of discussing
ways and means that would likely prove successful in furthering the
work of the Bureau; but it is not thought that the zeal of these
earnest and devoted public officials should be allowed to operate to

their pecuniary loss, and it is doubted that it will be feasible or

proper to hold such conventions in the future unless arrangements
can be made to allow to those in attendance a sum equal to their

actual expenses.



REPORT OF THE APPOINTMENT CLERK.

U. S. Department of Agriculture,
Office of the Secretary,

Washington, D. C. , November 20, 1896.

Sir: I have the honor to submit a report upon the development of

the classified civil service in the Department of Agriculture from
March 4, 1893, to November 1, 1896, and upon the number, classifica-

tion, and salaries of the entire body of employees therein on June 30,

1896.

Respectfully, J. B. Bennett,
Appointment Clerk.

Hon. J. Sterling Morton,
Secretary.

DEVELOPMENT OF THE CLASSIFIED SERVICE IN THE DEPARTMENT OF
AGRICULTURE.

The following' statement shows the development of the classified

service in the United States Department of Agriculture from March
4, 1893, to November 1, 1896:

On March 4, 1893, the total number of persons in the United States Depart-
ment of Agriculture was 2, 497

Of whom were—
In the classified service 698
Excepted from competitive examination. _ . 80
Subject to noncompetitive examination 12

92

Leaving subject to competitive examination 606

On November 1. 1896, the total number of persons in the United States
Department of Agriculture was 2, 217

Of whom were

—

Above classification (appointed by the President) -_- 3

In the classified service _ 1, 658
Excepted from competitive examination 1

Subject to noncompetitive examination

Leaving subject to competitive examination 1, 657

This shows an increase between March 4, 1893, and November 1,

1896, of 1,051 persons whose positions, should they become vacant, can
be filled only by appointeeswho have successfully passed a civil-service

examination and been certified by the Civil Service Commission as
267
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eligible for appointment thereto, or by the transfer of persons who
are already in the unexcepted classified civil service.
The remaining 556 persons on the rolls of the Department on Novem-

ber 1, 1896, and not subject to civil-service examination, were laborers,
charwomen, and others in a like subordinate grade, many being river,
rainfall, etc., observers in the Weather Bureau, receiving compensa-
tions ranging from 10 cents per day to $25 per month, and their employ-
ment is intermittent.

THE EXECUTIVE CIVIL SERVICE OF THE DEPARTMENT OF
AGRICULTURE.

The table following gives the number of civil officers of the United
States Department of Agriculture confirmed by the Senate above clas-

sification, the number of classified persons by classification, the num-
ber of excepted places, the number excluded from classification, and
the number of laborers or workmen below classification, and number
not yet classified, carried on the rolls of the Department, whether com-
pensated by a fixed salary or otherwise, inside or outside of Washing-
ton, D. C, on June 30, 1896:

Table showing the number, classification, and salaries of the employees of the Depart-
ment of Agriculture.

Bureau, office, or division.

Classified service.

Classified by compensation.

Class.

+3 ,_,'
+=~>

£
- i ^8

OB

2 ©

"-
1 a

Office of the Secretary
Division of

—

Accounts and Disbursements
Statistics
Botany
Entomology
Economic Ornithology and Mam-
malogy

Pomology.

13

Vegetable Physiology and Pathology
Chemistry -

Forestry
Publications..
Seeds

Document and folding room
Division of Gardens and Grounds
Museum
Office of—

Experiment Stations _ „_

Irrigation Investigations
Division of—

Agrostology
Agricultural Soils

Office of—
Inquiries Relating to Public Roads. .

.

Fiber Investigations
Furniture, cases, and repairs
Bureau of Animal Industry
Weather Bureau

Total. 377 204 99 350 44

4
2
3

721
533
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Table showing the number, classification, and salaries of the employees of the Depart-
ment of Agriculture—Continued.

Unclassified service.

Aggre-
gate
num-
ber.

Aggregate
salaries.

o

J a
o
PI

>

o

Bureau, office, or di-

vision.

Excluded from classifica-
tion under Rule III,

section 8.

Above
classifi-

cation
(Pres-
iden-
tial).

Below
classifi-

cation.

•SO

(a.) (b.) (c) (d.) Total.

Con-
firmed
by

Senate

Labor-
ers or
work
men

>5 CO
O c3

Office of the Secre-
2 7 77

11
97
22
19

19
9
2

19
18
12
12
31

8

29
6

33

14
9

4

3

3

747

1,035

$89,020.00

17,300.00
98,920.0!)

22,420.00
23, 780. 00

22,580 00
10,520.00
3,700.00

22,240.00
21.340.00
15, 500. 00

16,100.00
28,210.00

7,040.00

23,200.00
4,920.00

35,900.00

4,100.00

11,280.00
9,260.00

5,200.00

3,240.00

2,580.00

644,450.00
570, 765. 70

12

2

"i

Division of—
Accounts and Dis-

Statistics 1

2
1

1

29
Botany 1

Economic Orni-
thology and

2

6
1

Vegetable Phys-
iology and Pa-

2
1

2
Chemistry
Forestry 2

5
Document and fold-
ing room 1

Division of Gardens
and Grounds 3

2

1

Museum
Office of—

Experiment Sta-
tions .... 12

Irrigation Inves-
tigations

Division of—
1 6

Agricultural Soils 1
Office of-

Inquiries Relating
to Public Roads

-

Fiber Investiga-
1

Furniture, cases, and

Bureau of Animal In-
26
20 "l8~

699
481 481 1 848

Total 481 3 74 a 2, 241 61,713,565.70 36 1,607

a Deducting the 36 vacancies in statutory positions, the number actually on the rolls is 2,205.

6 The net amount of salaries of those actually on the rolls is $1,677,455.70.
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